





LONDON, 


The Engineer 


FRIDAY, MARCH 21, 1941. 











PUBLIC NOTICES 


CROWN AGENTS FOR THE COLONIES 
COLONIAL GOVERNMENT APPOINTMENTS 


pplications from 
qualified candidete are INVITED 


for the ene ring TOF 
ASS GINEER REQUIRED 
for the Drainage and Irrigation Depart- 
ment, Malaya, for three years with 
possible permanency. Salary 400 dollars a month, 
rising by annual increments of 25 dollars a month to 
800 dollars a month, (The Government rate of 
exchange is now 2s. 4d. to the dollar.) A children’s 
allowance is payable to married officers with 
children. Free , and, if married, for wife 
and family not exceed four ome Liberal leave 
on full salary. Candidates, 23-26, must be 
Corporate Members of the Institution of Civil Engi- 
neers, or hold an Engineering recognised as 
granting exemption from Sections A and B of the 
A.M.LC.E, mination, and have had at least 
two *years’ experience on Engineering Works after 
taking r or complet articles, at least one 
y od met which should have been spent in a Drawing 
—. 

ma bply at once by letter, stating age, whether 
ed or single, and full particulars of qualifica- 
pened and experience, and mentioning 78 paper, to 
the CROWN AGENTS FOR THE CO Ries: 4, 

MILLBANK, LONDON, 8.W.1, pom Pe M/esi6. 
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SUNDERLAND EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE 


Principal, F. H. REID, _B.Sc., Wh.Ex., M.1, Mech. E. 





AP plications are Invited for 
POST of HEAD of the MECHANICAL and 
CIVIL ENGINEERING DEPARTMENT.  Candi- 
dates must possess a good Honours Degree and have 
good experience in Engineering Industry and 


Tene. 
College is —_—> to the University of 
Dobe m in the Schoo gineering and Electrical 


Is of Eng 

Engineering in the Faculty of Applied Science 

e standard of the Full-time Day Courses is that 
required for an Honours and the Evening 
Courses are of the Higher National Certificate 
standard. 

lary £600 by £25 to £700 (less superannuation 
deduction). 

Further particulars and forms of application may 
be obtained from the Secretary, he Technical 
College. 

The forms of application gpeukd be returned to the 
undersigned on or before 5th April, 1941. 

Canvassing will * a Go 


Director of Education. 
15, John Street, 
Sunderland, 
7th March, 1941. 7234 


METROPOLITAN WATER BOARD 





TENDER FOR THE SUPPLY OF STORES, ETC. 
The Metropolitan Water Board | _ 
invite DERS for the SUPPLY of the 


undermentioned STORES and SERVICES for the 
period of twelve months commencing Ist June, 1941. 
CONTRACT na. 

1 Bricks, Fire-bricks, Cement, &c. 


8 .. Tron and Steel. 

9 .. Bolts ond Nuts, * ene Files, Shovels, 

12 .. Fuel ‘Oil, Tabricating Oil, Kerosene, 
Motor Spirit, Greases, &c. 

19 .. Iron, Brass, G.M. and other Castings. 

20 .. G.M. Sto topcocks, Ferrules, Dise Fittings, 
Outlets, and wt for Fire Hydrants. 

22 .. Timber (Hard 

23 Maintenance of { Websbing Machines. 


Tenders must be submitted on the official forms, 
which may be obtained on and after Monday, 24th 
March, 1941, from the Chief Engineer, by personal 
application at the Offices of the Board (Room 171), or 
, forwarding a stamped, addressed envelope 


rge). 
‘ane plicants should refer to the number of the 
Tender for which forms are required 
ders, enclosed in sealed envelopes, addressed to 
the Clerk. ‘of the Board, and endorsed in the manner 
indicated in the form of Tender, must be delivered at 
the Offices of the Board (Room 122), not later than 
12 o’clock Noon on Monday, 7th April, 1 1941. 
“The Board do not bind themselves to accept the 
lowest or any Tender. 
R. P. MORGA 


Clerk = the Board. 
Offices of the Board : 
New River Head, 
ebery Avenue, 
London, E.C.1, 
17th March, 1941. 


GLOUCESTERSHIRE COUNTY 
COUNCIL 


WESTBURY-ON-SEVERN P.A. INSTITUTION 


Figineer and ‘Handyman, Non- 
resident. Salary £150 a year, rising by £5 
annually to £180 a year, plus war bonus. Applica- 
tion forms obtainable = Public Assistance Officer, 
2, College Street, Glouceste 
RICHARD L. MOON 
7248 Clerk of the Council. 
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SITUATIONS OPEN 
COPIES or Trstmontats, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


TO ADVERTISERS UND BOX eopeans IN 
SITUATIONS O SECTION 


For the benefit of a licanta, the Proprietors are 
to vacancies are 
ried. oe ee of notifieations from the ‘haver: 
(limited to one line) will be free 
by ey and co-operation is asked for. 


et yor ae INVITED for the POSITION 
f MANAGER of of a at Engineering Works 
t 400 m 
Machining 


about and boys. enga in the 

oe and Fitting of Various Classes of Goods. 
Applican Id be u 

pon a cima responsible Denton. No others need 











employing 








(E. H. LIVESAY) 


(H. E. MERRITT) 


Engineering and 


(8S. L. G. KNOX & J. I. YELLOTT) 


What is 





Che Enyineer 


PRINCIPAL CONTENTS OF THIS ISSUE 
ARRANGED FOR CARD INDEXING 
(TABLE OF CONTENTS, PAGE 194) 


————————— 


Further Canadian Locomotive Experiences 


No 


Epicyclic Gear Trains—No. I «. 


Industry (P. 192) 





A New Steam Engine and Boiler 


Britain’s Growing Air Power v. i94) 


Il (P. 188) 


THE ENGINEER, 21 - 3 - 41 


190) 


THE ENGINEER, 21 - 3 - 41 


the Photographic 


THE ENGINEER, 21 - 3 - 41 


(P. 197) 


THE ENGINEER, 21 - 3 - 41 


THE ENGINEER, 21 - 3 - 41 


vipeamany-e (P. 195) 


THE ENGINEER, 21 - 3 - 41 























HYDROJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 








INDEX TO ADVERTISEMENTS, PAGE 59 








PAPER ECONOMY 





It has now become necessary, in order to maintain 
the normal circulation of THE ENGINEER, to print 
all advertisement pages on the Thin Paper hitherto 
used for the Foreign Edition. | 


So long as our diminishing stocks of thick paper 
will allow, the Home Edition Editorial pages will be 
printed on the usual paper, so that uniformity in 
bound volumes may be maintained. 








SITUATIONS OPEN 


SITUATIONS OPEN 





IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 


IHEMIST or ENGINEER with Experience of 
Boiler Plant Installations REQUIRED to Super- 

vise Boiler-houses, Steam Installation, and Water- 

softening Plant, &c., of Large Factory in ene 7 

Address, stating qualifications, previous 

(type of boilers), and salary required, 7231, ‘The 

Engineer Office. 7281 A 








| ae fe EQUIPMENT MANUFAC- 
REQUIRE SALES REPRESENTA- 

fhe knowledge of Concrete Machinery, Excavat- 

Ada and General Contractors’ Plant essential.— 

Address, stating age, experience, 

228, The Engineer Office. 





Wy pa VALUER, _Aged 45 to 60, 

REQUIRED by London Firm of png be and 
Valuers. Must have experience in Light Industrial 
and Ensineerian, Plant. t of 





der 45 years of age and have 
apply tate experience and aslery required.— 
Address, P8082, The: Engineer Office P3082 A 





Permanen’ "past 
responsibility. Salary £500 per annum. W: ea 
—Address, 7220, The Engineer Office. 7220 A 





and salary uired, 
728 8 Hi iand CHAN 


IHE Post You Are Seeking May Not be Advertised 

in this Column, but do not lose the Opportunity 

of Lg my Your Requirements before all those who 

would interested and could employ you. An 

Advertisement in the ‘‘ Situations Wanted *’ Column 

would be seen by all Leading Engineering Concerns 

for a cost of Four Lines, 4s.; 1s. for each Additional 

Line. There is no better way of covering so large a 
field for such a small charge. 





me ay FOREMAN MANAGER WANTED 
GENTLY for Firm of Constructional Engi- 
neers b= Light Hox ogi employing 150/200 
men. Must have Template and Workshop Experi- 
ence, able to Fix Piecework Prices, and to Take 
— of and Look After Works generally. State 
experience, and salary expected, and when free.— 
fice. ** 8236,’ Wm. Porteous and Co., + Coa. 





SITUATIONS WANTED 





INGINEER, Sales Exp. and Contacts, Mechanical 
handling specialist, D.O. and works training, 
GE.—Address, P3083, The Engineer 

Office. P3083 B 


GINEER, M.I. Mech. E., M.I.A.E., M.I. Mar. E., 
&c., . mech. elec. (47), expert production, 
cegenbation. cost reduction, management, sales, 
Short period or permanency.— Address, 

P8073, The Engineer Office. P3073. B 








SITUATIONS WANTED 





DVERTISER, Healthy, 
SEEKS POSITION, WORKS MANAGER: 
LABOUR MANAGER, or WORKS SUPERIN- 
TENDENT ; life experience all branches light and 
heavy engineering: accustomed to modern methods 
of production, inspection, &c.; past 20 years held 
positions of works manager and works superintendent. 
—Address, P3084, The Engineer Office. 084 B 


Energetic, Aged 





NGINEER (25), Higher National Certificate in 
Mech. Engineering, practical ne REQUE in 
electrical and mechanical engineeri REQUIRES 


INTERESTING and PROGRESSIVE, ‘POSITION. — 
Address, P3087, The Engineer Office. P3087 





YXPERIENCED ENGINEER, Long Train 
general manager, SEEKS ADMINISTRATIVE 
POST; gas, chemical, and general engineering.— 
Address, P3072, The Engineer Office. P3072 B 





Gee MANAGER or SIMILAR POSITION 
REQUIRED by Chartered Accountant. Wide 
experience of labour, commercial and general execu- 
tive’s problems, Government contracts, Sm 
control, control of production, output, planning, 
stores, buying, etc. Minimum salary £1350'€1500.~- 
Address, P3085, The Engineer Office. P3085 B 





Aas. 4°e 40, SEEKS POSITION as 
FOREMAN or CHARGE HAND.—GR a 
115, Barton Avenu, Paignton. 





F the Man You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the ‘‘ Situations Open *’ Column will Quickly 
and Economically Produce th Right Selection of 
Applicants, at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is Four Lines or under, 4s.; each 
additional Line, 1s.; Box Numbers, 6d _ extra, which 
includes despatch of ‘all replies. 





TRUCTUR. ENG. and ARCHITECT DRAUGHTS- 

K man (23), 3 years’ technical college, 4 years’ 

ractical experience, ee “ed alien (any permit easily 

obtainable) SEEKS to HANGE OVER to 

MECHANICAL ENGINEERING. Prepared to start 

as Junior Draughtsman.—Address, 7246, The Engi- 
neer Office. 7246 B 





OOL, Electrical, Marine, Sound, Practical, D.O., 
executive, England and abroad, good organiser 
(47), PARTNER or SUPERINTENDENT with 
person who considers happiness prime mover 
ae ~~ —Box 2, Smith’s a, aon 
wood, 





AUGHTSMAN REQUIRES POST on War Work. 

Has been away from the business some years ; 
workship experience; would act as Inspector.— 
Address, P3086, The Engineer Office. P3086 B 





Wea & SHOP FOREMAN.—ADVEBR- 
WANTS POSITION as WELD- 
ING SHOP FOREMAN, preferably in new 
factory ; 11 years’ experience with electric, 
are, and oxy-acetylene welding and cutting in 
constructional steel shops and aircraft factories. 
A.I.D. approved. Conversant with modern 
methods and developments in welding with 
ideas of own to develop, given opportunity. 
Can obtain quick results by training unskilled 
labour on repetition work.—Box 124, c/o 
Dixons, 195, Oxford Street, London, W.1. ween 
3B 





EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 
and HUNDREDS OF PASSES in_ the 
A.M. Inst. C.E.. A.M_T. Mech. E., A.M.L.E.E., 
A.F.R.AeS.. A.M.I. Chem. E., C. & G., ete. 
Examinations have been gained by T.1. 'G.B. 
Students. 

Especially in view of Air po: and Working Condi- 
tions, study at home with the T.1.G.B. in order 
achieve the best progress and results. Write to-day 
for ** The Restores Guide to Success ’—FRE 
pe ‘oad world’s choice of Engineering Courses 


200—e al and 

qustlavelions. ” Mention branch, 1 or qualifications 

that interesta you. The T.1.G.B..guarantees training 

until successful. 

THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, 
76, TempLe Bar Hovusa, Lonpon, E.C.4. 











AUCTIONS, Page 60 
FOR SALE. Page 60 
MACHINERY, &c., WANTED, Page 2 
PATENTS, Page 2 
MISCELLANEOUS, Page 2 
SUB-CONTRACTING, Page 60 





For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 


THE ENGINEER 





Marcu 21, 1941 








The Engineer 
Annual Subscription Rates 
(including postal charges). 


BRITISH wae a a ie 
CANADA... . . £3 3 O Thick Paper Ed. 
£2 18 6 Thin Paper Ed. « 
ABROAD £3 7 #6 Thick Paper Ed. 
(except Canada) £3 3 O Thin Paper Ed. 





**THE METALLURGIST.”’ 

This pe which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of Py a 
each alternate month. Next date, April 2 


ADVERTISEMENTS. 

The charges for Classified Advertisements are 1 /- 
per line up to one inch—minimum charge 4/- ; 
those occupying one inch or more at the rate of 
12/+ per inch. Orders must be accompanied by a 
remittance. The rates for Displayed Advertise- 
ments will be forwarded on application. Classified 
Advertisements cannot be inserted unless delivered 
before TWO o’clock on Wednesday afternoon. 
Létters relating to the Advertisement and the Publishing 

Department of the Paper are to be addressed to the 

Publisher, all other letters are to be addressed to the 

Editor of THE ENGINEER. ; 


Postal Address, 
28, Essex Street, Strand, London, W.C.2 


ne a Estr 
~ a ineer Newspaper, 
Teil. Central 6565 (10 _ 





d, London.” 





MACHINERY, &c., WANTED 





Vy JANTED, GAP TYPE SHEARING MACHINE, 
to cut up lin. thick Copper; belt drive pre- 
7247, The Engineer 


ferred.—Address particulars, 
7247 F 


Office. 


Ww JANTED, HYDRAULIC FORGING PRESS, Up to 
1500 tons capacity. State size of platen and 
gap in reply.—Address, P3058, The Engineer Office. 








F 
Wyazz. PHOTO - ELECTRIC tis 
MACHINE.—Full particulars to R. R. PATON, 


Ltd., Garth Works, Taffs Well, near Cardiff. 7241 F 





WyAgr. COLD SHEARS, Suitable for Cropping 
S3in. or possibly 4in. square Steel Billets.— 
Address, 7233, The Engineer Office. 7233 F 








wy ane Lan¢ashire BOILER, 30ft. by 9ft., 
pressure ; must in good condition.— 

aaarene ’ a The Engineer Office. 7235 F 
jy JANTED, 5-TON LOCO. i CRANE, pre- 
ferably *‘ Smith’; 30ft. jib Address par- 

ticulars, 7224, The Engineer Office. 224 F 





y JANTED. Diesel) EXCAVATOR, ? or }-yard 

capacity, with Skimmer and __Trencher.— 

Address particulars, 7225, The Engineer ana 
7225 F 





\ JANTED, 12 DUMPERS, about 24-yard Capacity, 
purehase or hire.—Address particulars, 7226, 
The Engineer Office. 7326 F 





\ TANTED, 10-TON ‘“‘ Smith ’’ STEAM TRAVEL- 
LING CRANE, 4ft. 8}in. gauge, 40ft. jib.— 
Address particulars, 7227, The Engineer Office. a 
‘F 





A LERED HERBERT, Ltd., Coventry, PAY BEST 
AV PRICES for SECON ‘D- HAND’ MACHINE 


TOOLS in good condition by ot these makers. 
y _ wire, or ’phone, and our representative will 
ca! 


"Phone: 88781 {2 lines) Coventry ; \ 
try.” ‘er 


“* Lathe, Covent 
SS LOCOMOTIVE CRANES, 7/10 
tons capacity, 4ft. Shin. gauge, REQUIRED for 
HIRE or PURCHASE in connection with Large 
Structural Contract. Submit terms and_ fullest 
particulars.—Address, 7238, The Engineer = 
75 





F 





PLEASE OFFER US 
YOUR SURPLUS MACHINES 
As Licensed or in Machine Tools ors numerous 


fnquiries on our books for all types of machines for 
work of vital national apamee. Our representatives 
will inspect and make spot cash offers for machine 
L—§ working machinery of every 

description. 





F. J. EDWARDS, LTD., 


359, EUSTON ROAD, LONDON, N.W. 


Telephone No.: EUSton 4618 
rams: “Bescotools, Norwest, London.” 








MACHINERY, &c., WANTED 


PATENTS 


PATENTS 





H*ne HYDRAULIC MULTI-PUMP UNIT 
ONLY.—Address full particulars, 7232, The 
Engineer Office. 7232 F 





A gece TOOLS WANTED of all DESCRIP- 
a TIONS. Cash paid. Mr. Representative will 
be in London from 24th to 29th March.—NORMAN 
POTTS, 105, Alcester Road South, a P- 


7237 F 





PHILLIPS MACHINE TOOL CO., LTD., 
Are willing to a eg a for cash used MACHINE 
TOOLS of tj follow’ 

RRE T LATHES. ScREW- CUTTING LATHES 5 
HORIZONTAL MILLERS, VERTICAL MILLERS, 
GRINDERS and POWER PRESSES. 

a: prices. 
Road, Hendon, London, 


isle N.W.9. 
colimdale 8681 (5 lines). 


*Phone, 
7184 F 





LATE Bending or Flattening age Deal with 
plates = = “ess 6ft. by ?in. lso > vee or 
iese] FRED 


larger Exca as _ 
WATKINS. Coleford, Glos. 6759 F 





Garda &: PATENT AGENCY, Ltd. (B. T. KING, 
lech. E.), Patent Agent. Advice, . Hand- 

book, and Consultations Fre¢.—146a, Queen Victoria 

Street, London, E.C.4. *Phone, City 6161. 7230 H 





HE PROPRIETOR of BRITISH PATENTS Nos. 
475,709 and 475,712, both dated February 18th, 
1936, pertaining to “* Improvements in and relating 
to the Veneering of Metallic Surfaces by Electric 
Welding,’* and “ Improvements in and relating to 
the Veneering of Metallic Articles,’’ respectively, is 
DESIROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
patente and one ensuring their practical working in 
n.—Inquiries to SINGER, EHLERT, 
STERN ae CARLBERG, Steger Building, Chicago, 
Illinois. 7229 


HE 
T ‘Improvements in Internally Expanding 
Clutches,’ is DESIROUS of NEGOTIATING with 
interested parties for the GRANTING of LICENCES 
thereunder.—For information apply to Messrs. 
LLOYD eng = CO., 10, New Court, Lincoln’s 
Inn, London, 7223 





OWNER of PATENT No. 474,927, for 














SHEEPBRIDGE LANE, 





| SPRAY COOLING PLANTS 


STEAM & WATER-JET APPARATUS 
OF ALL DESCRIPTIONS. 


MULTI-JET CONDENSERS 


FOR TURBINES and RECIPROCATING ENGINES. 
GAS EJECTORS FOR OIL TANKERS 


SAND & MUD ELEVATORS 
GILLED HEATING PIPES 





Catalogues on Application. 


KORTING BROS. (19:7) Ltp. 


(AN ALL BRITISH COMPANY) 


MANSFIELD, NOTTS. 











For Particulars of 


“The Engineer” Series of Technical Books 
Address: CONSTABLE & CO., 10 & 12, ORANGE ST. W.C2. 


PROPRIETORS of BRITISH PATENT No. 

475, i _ ** Improvements in and relatyas 
Bolt Cli and like Pivoted Tools 
DESIRO a of ENTERING into NEGOTIATIONS 
with one or more firms in this country for the 
BEF LORE ATION of the oer invention, either 
by the SALE of the PATENT RIGHTS or by the 
GR ANT a LICENCES to yyy on royalty. 





Inquiries should be add L and IMRAY, 
Quality House, Quality Court, Chancery Lane. 
London, W.C.2. 7222 
HE PROPRIETORS of BRITISH PATENT No. 
484,939, for ** improvements in or Jolating to 
Drying soeenanaber Material,’’ are DESIROUS of 
ENTERING NEGOTIATIONS ie the 


EXPLOITATION m, the above invention, either by 
the SALE of the PATENT RIGHTS or by the 
GRANT of LICENCES to manufacture on royalty. 
Inquiries should be addressed to ABEL and IMRAY, 
Quality House, Quality Court, Chancery lane, 
London, W.C.2. 2 





MISCELLANEOUS 


DVERTISING AGENCY Specialising in cobein! 

f and Engineering Accounts can UNDERTAKE 

the PUBLICITY of a LIMITED NUMBER of 

FIRMS now engaged on work of National Import- 

ance.—Write, MANAGING DIRECTOR, Knox and 
Hardy, Ltd., Chronicle House, Fleet Street, eRe 
7 I 








For continuation of Small Advertise- 
ments see page 60 





Wertical temper yore I Machines, 


all geared, hardened and fhe ind throu ball 
and roller bearings, swivelling head, 30° x 8” Table 


HENRY MILNES LIMITED, Machine Tool Works 
Ingleby Street, BRADFORD 


HAMWORTHY 


ie ty 
PUMPS & AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING 00. Lid, Poole, Dorset 
: 


bmi agg ett Derwent 180 


ROWNLE MURRAY. 2” 

















\ STRUCTURAL J Wabi 


POSSILPARK , GLASGOW. 


See Mlustrated Advertisement 
next week. 


MV.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. 


MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 























GALVANISING & HANKS cat IRONWORK 
JOSEPH ASH AND SON, LTD., 
Rea-street South, BIBMISGHAM. 


OIL SHALE 


THE DAvinsoN ROTARY BETORT. 


A second Battery of these Retorte has 
fastalled by the New Consolidated Gold Fields te 
PATENT RETORTS, LTD., 
No. 6, VICTORIA STREET, LONDOR, 8.W.1. 
"Phone: Vietoria 1960. 

















Mc LAREN 
DIESEL OIL ENGINES 


FOR EVERY PURPOSE. 
J. & H. McLAREN, LTD., LEEDS, 10. 
























MODERN 











RAILSIDE 


ETC. 











ES 





FOR LARGE CEMENT WORKS 


TABLIS 


STEEL BUILDINGS, ELEVATORS AND CONVEYORS 







MODERN 
“HANDLING 
MACHINERY. 











FOR 


SILOS, 


Factories 
AND 


POWER 
HOUSES. 











on application. 








HED 1856 
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A Seven-Day Journal 


The Scottish Power Company 


ADDRESSING the thirty-first annual general meeting 
of the Scottish Power Company, Ltd., which was held 
in Edinburgh on Friday, March 14th, Mr. George 
Balfour, the chairman of the company, referred to 
planning ahead in connection with the Grampian 
hydro-electric scheme. Arrangements had been com- 
pleted some time ago for the provision of additional 
water rights, to the north of the company’s existing 
developments, and but for the outbreak of the war 
an application to Parliament would have been made 
in 1939. It was now necessary to proceed with that 
application. The company regretted, Mr. Balfour went 
on to say, the necessity of having to make application 
for these powers during the war period, but as a con- 
siderable time must elapse from the date of application 
until the necessary powers were obtained, and still 
more time to complete detailed plans for construction 
after the powers were obtained, it became necessary 
to take steps at once so as to be in a position to arrange 
the commencement of construction of the works 
quickly after the conclusion of hostilities, otherwise 
the company would be unable to supply the increased 
demand. In addition to that consideration, and 
equally important, unless it was in possession of the 
parliamentary powers and had detailed plans well 
advanced, the company would not be in a position to 
serve a very useful, indeed, necessary, purpose, 
namely, the employment of labour which would no 
doubt be suddenly released at the end of the war. 
He felt that we certainly should all plan to that end. 
It must be remembered that employment would not 
only be provided on the site of the works, but also 
in industrial works manufacturing heavy power 
plant, machinery for the construction works, and for 
buildings, materials, &c. A rather important matter 
of interest to the county authorities was that the very 
existence of the various works of the company in the 
Highland area would considerably increase the 
amount payable in rates to the county authority 
when the works came into operation. 


The Southern Railway Company 


IN his chairman's address to the stockholders of 
the Southern Railway Company at a meeting held 
in London on Wednesday, March 12th, Mr. Robert 
Holland-Martin dealt with some aspects of his com- 
pany’s wartime work. In 1[940, he said, the B.E.F. 
transport traffic had involved over 2000 special 
trains and the movement of over half a million men. 
The Dunkirk evacuation had utilised every type 
of craft, including twenty of the company’s ships, 
and some 734 special trains had been improvised. 
Mr. Holland-Martin praised the help given by other 
railways in furnishing rolling stock and locomotives 
to supplement the company’s own rolling stock. 
The Southern Railway cross-Channel service had died 
hard and the Continental staff had retrieved all the 
railway documents and papers. Speaking of electric 
traction, Mr. Holland-Martin added that it had been 
a source of some gratification to the board and manage- 
ment to have confirmation of its views regarding the 
efficiency under war conditions, not only of electric 
traction, but of the system they had _ installed. 
(;sloomy opponents of the Southern Railway electrifi- 
cation policy had expressed the view that air raids 
would paralyse the system, whereas actually it had 
been found that in practically every case after damage 
current had been available on the conductor rails as 
soon as the track had been restored, and the use of 
multiple-unit electric trains had aided the company’s 
operations in circumstances of difficulty. The Chief 
Mechanical Engineer, Mr. O. V. Bulleid, besides 
designing a new locomotive, was, with other technical 
officers, keeping the rolling stock in as good a state of 
repair as possible, and seeing that any that suffered 
war damage was quickly available again for service. 
Credit was also due to the Chief Engineer, Mr. George 
Ellison, and his staffs, and Mr. A. Raworth, the 
Electrical Engineer. 


Institute of Marine Engineers 


THE annual meeting of the Institute of Marine 
Engineers, which was held on Friday, March 14th, 
was followed by a luncheon at the Connaught Rooms, 
which was attended by over 330 members and guests. 
The chair was taken by the President, Sir Perey 
Bates, Bart., and other speakers included the Lord 
Mayor of London, Sir Julian Foley, and Sir Alexander 
Ramsay. In proposing the toast of ‘* The Institute 
of Marine Engineers,”’ Mr. Roland Cross, the Minister 
of Shipping, said that he was always glad to have an 
opportunity of meeting those engaged on the practical 
side of shipping. This, he said, was a war of industry, 
and the key to industry was the engineer, whether 
he worked on shore or afloat. His work at sea, 
continued Mr. Cross, was not perhaps spectacular, 
but the very life of the ship depended upon his 
capacity and skill, and his qualities of leadership 
to get the best out of his subordinates. Moreover, 
it was within the power of the trained engineer 





to reduce enormously the repairs which would fall 
upon the shore staffs. Mr. Cross said that he knew 
very well how great a contribution could be made by 
the marine engineer in relieving that burden. The 
marine engineer might feel that his work was not 
recognised, but on behalf of the Ministry of Shipping 
he would say that it was greatly appreciated, and 
that the Ministry was always anxious that it should 
receive the full recognition it deserved. That work 
was recognised publicly from time to time by the 
issue of awards for gallantry. Up to the end of 
February, seventy-six awards and commendations 
had been issued to engineer officers and thirty-two 
to engine-room ratings. In conclusion, Mr. Cross 
said that he knew that the Government could look 
to the Institute to give encouragement and support 
to those who might be called upon to bear physically 
the brunt of the enemy attack on our shipping, and 
to bring home to them the intense importance of 
saving ships’ time and the vital importance of keeping 
every possible ship on active service. Any possible 
support he, or the Ministry of Shipping, could give, 
would be gladly and willingly given. In the course 
of his reply, Sir Percy Bates said that, speaking for 
himself, he thought that all the members of the 
Institute and engineers who were not members would 
work better if they knew that the Minister Of Shipping 
had in the last resort full authority in all shipping 
matters. 


The Society of British Aircraft Constructors 


Ir is announced that Sir Charles Bruce-Gardner, 
M.I. Mech. E., the chairman and executive head 
of the Society of British Aircraft Constructors, 
Ltd., who has for some time past been acting as 
one of the chief advisers to Lord Beaverbrook, 
the Minister of Aircraft Production, is returning 
to the Society. Among his most recent duties at 
the Ministry Sir Charles has been in charge of the 
dispersal schemes in connection with aircraft factories. 
In releasing him from his duties at the Ministry, 
Lord Beaverbrook has expressed his deep appreciation 
of Sir Charles Bruce-Gardner’s invaluable work. 
He recognises, however, that the Society must have 
the first claim on Sir Charles’s services, and that 
in carrying out his work for the Society he will be 
able to give great assistance to the many aspects 
of aircraft production, with which the Ministry is 
concerned, through his connection with the Society. 
Sir Charles will, it is announced, continue to serve 
on the Air Supply Board. In the House of Commons 
recently reference was made to the retirement of 
Marshal of the Royal Air Force, Sir John Salmond, 
from his post at the Ministry of Director of Armament 
Production. No announcement has yet been made 
of his successor in that office, and meantime his 
duties are to be carried out by the Deputy Director 
of Armament Production, Mr. J. W. Mills. A further 
announcement concerning the Ministry of Aircraft 
Production was made in the House of Commons on 
Tuesday, March 18th, when, in answer to a question, 
it was stated by Colonel Llewellin, the Parliamentary 
Secretary to the Ministry, that Sir Henry Tizard, 
who has been ill for some time, has now returned to 
his duties at the Ministry. 


Industrial and Export Council 


Ir is announced by the Board of Trade that the 
following additional members have been appointed 
to the Industrial and Export Council :—Lord Portal, 
Parliamentary Secretary to the Ministry of Supply ; 
Mr. George Tomlinson, Parliamentary Secretary 
to the Ministry of Labour and National Service ; 
Sir Nigel Campbell, director of Baldwins, Ltd., 
and deputy chairman of Stewarts and Lloyds, Ltd.; 
Mr. Charles Dukes, of the National Union of General 
and Municipal Workers; Mr. C. U. Peat. Parlia- 
mentary Private Secretary of the President of the 
Board of Trade; and Mr. M. Watkins. managing 
director of John Lewis, Ltd.. London. These members 
of the Council have consented to serve also on the 
Committee of the Council, which, as announced by 
the President of the Board of Trade on Tuesday, 
March 4th, has been appointed to assist in the con- 
centration of industries. On the Committee of the 
Council referred to the following members of the 
Council are also serving :—-Mr. F. D’Arcy Cooper ; 
Mr. 8S. R. Beale, chairman of Guest Keen and Nettle- 
folds, Ltd.; Lord Forres; Mr. M. Hodgson, and Sir 
Cecil Weir. 


Wartime Railway Operation 


At the annual general meeting of the Great Western 
Railway Company, which took place on Wednesday, 
March 12th, in London, Mr. Charles J. Hambro, who 
has succeeded the late Viscount Horne as chairman of 
the company, made reference to wartime operation 
of railways. He said that he had been seriously con- 
cerned with criticisms which from time to time had 
been directed against the railways with regard to the 
working of both passenger and freight trains. What 
he had in mind were public criticisms designed to 





create the impression that the railways were inefficient 
and that the only remedy was nationalisation or some 
other form of public control. Whatever views one 
might hold on that question, that was not the time to 
waste the energies of those responsible for running the 
machine by an academic discussion of the merits or 
demerits of alternative policies which might be 
adopted at some future date. The railways were a 
vital cog in the war machine and it would be very 
unfortunate if, for example, new schemes urgently 
required for the working of wartime traffic were held 
up merely to ensure that they conformed to some 
particular standard, or if methods of working adopted 
by individual companies and functioning satisfactorily 
were to be altered for the sake of uniformity under 
some new form of organisation which critics and others 
desired to advocate. It would not be in the national 
interest to give any details of the work which the 
railways were performing at the present time or of the 
difficulties which they had to face. He, Mr. Hambro. 
had, however, no hesitation in saying that if the 
information being compiled in regard to the part 
which the company was playing in the war could 
be published, it would dispose of any criticism of its 
efficiency. The increased volume of traffic which the 
railways had carried did not afford any true indica- 
tion of the work performed by the railways or the 
extent of the difficulties with which they had had to 
contend. Transport requirements under war conditions 
were, in fact, totally different from those for which 
the railways normally catered. The flow of the traffic 
had completely changed and the average distance 
over which it had to be conveyed was very much 
greater. New factories and stores had sprung up all 
over the country, regardless of transport difficulties 
which might arise, imports usually dealt with at on¢ 
port were now being dealt with at other ports, and a 
large volume of traffic formerly carried coastwise and 
by road had been diverted to rail. 


The Fire on the “ Bremen” 


WHILE one naturally accepts with reserve any 
statements by the Germans which are made to their 
own disadvantage, we feel that we should record in 
these columns the serious fire which is stated by the 
German wireless services to have started on the 
liner ‘‘ Bremen ”’ on Sunday evening. On Tuesday 
it was officially stated that the fire was extinguished 
on Monday night by the efforts of many fire brigades. 
Investigations into the cause of the outbreak, it 
was added, were not yet completed. The North 
German Lloyd liner “‘ Bremen ” has had a chequered 
war career. On the entry of Germany into Poland, 
she was in New York, and received orders to return 
home at once. She was, however, detained by the 
United States Authorities for the purpose of search. 
and did not leave America until August 31st, 1939. 
Sailing with all lights extinguished, she took a 
northern route and was next reported in the Russian 
port of Murmansk. On her return trip to Bremer- 
haven, she was sighted by a British submarine. 
but was allowed to pass, on the grounds that 
merchant ships should not be sunk without warning. 
The liner reached her home port at Bremerhaven in 
December, 1939, since which time little has been heard 
of her. News concerning her present whereabouts is 
conflicting, somereports suggesting the port of Bremen. 
where she was built, at the ‘‘Deschimag’ Weser 
Yard, while others mention as probable the port of 
Bremerhaven, from which she sailed, and which 
possesses facilities for docking and repairs. Aircraft 
of the Bomber Command raided Bremen on Thursday 
last week, and again on Monday evening, March 17th, 
when the ‘‘ Deschimag ” shipyard was again heavily 
attacked, and visited Bremerhaven on Tuesday last 
week. 


The Pooling of Railway Freight Rolling 
Stock 


THE announcement is made that with a view to 
extending a stage further their pooling organisations 
for freight rolling stock, the British railway companies 
have decided to set up an Inter-company Freight 
Rolling Stock Committee with a centralised control. 
We may recall that in times of peace each of the 
companies had its own organisation for the. move- 
ment of freight rolling stock, but that early in the 
war the pooling of certain special types of vans was 
introduced with satisfactory results. It is felt that 
additional co-ordination is now needed in order to 
deal with the movements of other classes of freight 
rolling stock and equipment. The newly formed inter- 
company committee will co-ordinate and regulate the 
movements of freight rolling stock, including not only 
wagons and vans, but sheets andropes. The war effort 
is making ever-increasing demands upon rolling stock. 
and it is to-day, more than ever, necessary to make the 
utmost use of every available wagon and van, and 
to speed up the operations of loading and unloading. 
The inter-company control will, it is expected, have 
to deal with the distribution of more than 1} million 
railway freight vehicles. 
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Further Canadian Locomotive Experiences 


By EDWARD H. LIVESAY 


No. 


Il 


(Continued from page 174, March 14th) 


— found * The Continental” running through 
an austere, primitive country, still much as it 
was when first created, but its harshness was some- 
what toned down by a blanket of dark-green fir, 
cotton wood and birch, the latter turning to gold 
in the autumn frosts. Agriculturally, it looked of 
little worth. Some station names noted will serve 
as an epitome of the country, and will enable the 
reader to picture it—Chinock Cove, Chu Chua, 
Boulder, Black Pool, Birch Island, Cottonwood 
Flats (where I saw a black bear lumbering into the 
bush, no doubt resentful of ** The Continental’s ”’ 
invasion of his native heath). The thick morning 
mist promised a fine day later, but made me shiver 
and decide to give this division a miss. I would 
join the engine later at Blue River, after breakfast. 
What a great improvement air-conditioned cars 
are! Gone the stifling, odoriferous sleeper of old. 
This one was comfortably warm, the air clean and 
fresh, and one could go to breakfast brisk and 





the Gold Rush of the seventies—'* Ralph Connor ” 
has immortalised it in one of his books. But the 
old workings are played out and deserted; only 
overgrown trails and an occasional tumble-down 
shack give mute evidence of the days that are gone. 
The speed was a steady 40-45 m.p.h., and the 
gradient still the gentle rise that had begun near 
the coast, and would continue to Yellowhead. 
Curvature was less severe than between Van- 
couver and Kamloops, though there was still 
plenty of it. The country is rocky, and slides 
are frequent ; a good look-out must be kept for 
them, especially in the spring, when the frost is 
coming out of the ground, and snow is melting 
in the mountains. Approaching one curve, so 
close to the Albreda River that the water almost 
lapped the metals, Stewart called my particular 
attention to it. On two occasions, he said, engines 
had left the track there, ending up in the river. 
I believe he himself had been on one of them— 
possibly on both. It was 
an alarming story, with 
just that touch of vivid 








detail that gives veri- 
similitude to a well-told 
tale, and was made all 
the more disturbing by 
the final query—could I 
swim? It was no con- 
solation to be able to 
reply in the affirmative, 
as I felt little confidence 
in my ability to do so 
with a locomotive on top 
of me. It might well make 
the task too difficult— 
even impossible. I did 
not breathe easily again 
until the danger point 
was passed. I do wish 
enginemen would not put 
scares into me like this ; 
they seem to delight in 
doing it just when I am 
enjoying myself most ; it 
is very tactless—in fact, 
unkind, 

After Albreda the track 
descended for several 
miles, coming out into a 
wide valley with snow- 
clad peaksallround, show- 
ing to perfection in the 
bright sunshine that had 
driven away the morning 
mist. The outlook was 
a symphony in blue, 
white, green, and gold, the 
latter being the birch 
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clear-headed, which was seldom possible after a 
night in the old type of car. 

Blue River, a divisional point, was made at 
8.55 a.m., the 139 miles from Kamloops, with four 
stops, having been covered in 247 min., nearly 
34 m.p.h., and here I joined the new crew, Engineer 
Findlay and Fireman Stewart, making my first 
contact with the “6000” class. The train left 
at 9.05, myself rejoicing at a comfortable seat in 
the usual position behind the fireman, a great 
treat after “No. 5121’s”’ cramped and sultry 
accommodation. Once under way, half throttle 
and 32 per cent. cut-off became the rule, the 
exhaust being 41b. On this side of the Atlantic 
I have seldom, if ever, seen the “ full throttle and 
minimum cut-off ’’ method of engine handling that 
is so popular in England—though not on the 
Southern Railway, where I never noticed it. Here, 
cut-off is generally longer and throttle less gener- 
ous; it is Southern practice again. The engine 
was riding well ; it was quite possible to write with 
pad on knee, always an indication of easy action. 
The track was in good shape, laid with 80-100 lb. 
rails. 

We were still following the Thompson River, 
here no longer in a canyon, the line getting closer 
and closer to water level in a wide valley. This 
was the Cariboo Country, full of associations with 


* CONTINENTAL LIMITED ”’ 





trees, autumn tinted, 
splashes of colour among 
the all-pervading firs. 
Pyramid Falls are passed, so close to the track that 
the train often runs through the spray. 

On American engines there is a water pipe that 
can be connected to any axle-box that shows a 
tendency to heat. One of the leading truck boxes 
began to give trouble in this way along here, and 
received the necessary water cooling. This is a 
useful fitting that I have seen in action once or 
twice. The “6000” class have plain bearings 
with oil lubrication to truck and tender axles, 
only the coupled axles using grease. 

The climb from Blue River had been getting 
stiffer, and near Albreda a “ peak” was reached 
of 2870ft., followed by a fall of several miles before 
the climb began again. At the junction of the 
Thompson and Albreda Rivers there were more 
signs of the old Cariboo Trail, far gone in decay, 
some of it being even buried under ‘“‘ The Con- 
tinental’s ” right of way. There was a deserted 
village, too, anything but the Loveliest Village 
of the Plain—just a few rotting shacks, with fallen 
roofs, all that remain to mark the site of a once 
booming miner’s paradise of the time, seventy 
years or so back, when all British Columbia was 
new, and “there was gold in them thar hills! ” 
But the heart and life went out of it long ago; 
it is only dust and ashes now and the trail of 
“The Continental” is over it all. Perhaps one 





may admit that the ghost remains, though ; some 
panning is still done in creek bottoms, hope spring- 
ing eternal in the human breast, and occasionally 
a pocket is struck—1800 dollars were taken out of 
one recently. 

“No. 6057,” like many other modern C.N.R. 
engines, was fitted with an exhaust steam injector, 
instead of the more common feed-water heater. 
The latter has been almost standard in America, 
but it looks as if the injector is coming into favour 
now. The C.N.R. uses it extensively ; the fine 
Chicago and N.W. engines described in an earlier 
series* are also fitted with it, but the C.P.R. remains 
true to the heater. Inquiries from shed foremen 
and others who take a severely practical view of 
locomotive equipment brought reports in favour 
of the injector, to the effect that the feed heater is 
scarcely worth while; it is complicated, needs 
considerable attention, and is apt to give trouble 
in sub-zero weather. Further, it is more costly 
than the ejector, both in construction and upkeep, 
and heavier. These reasons may explain why 
the tentative trials made with it in England 
never led to its adoption there. 

At Cedarside “* The Continental ’’ began to climb 
again, until ahead in the distance the Monarch of 
the Canadian Rockies, Mount Robson, nearly 
13,000ft. high, came into view. I was glad at this, 
as it can seldom be seen properly owing to its 
modesty ; it prefers to hide itself behind mist and 
cloud. Whiskey Curve was rounded. Why the 
name ? Once upon a time two cars of fire-water— 
or tangle-foot, if you like—were derailed and 
smashed here, the temptation proving too great 
for those concerned. Even the wrecking crew only 
made confusion worse confounded ; in fact, every- 
one ceased work and celebrated the devil-sent 
occasion. Still climbing, running north-west, Tete 
Jaune Cache was reached, the track swinging 
sharp to the east toward the gap in the mountains 
we had been making for so long—Yellowhead Pass. 
Once more the route was in the valley of the 
Fraser, here wide and open, among its head- 
waters; below was the former Grand Trunk 
-acific line to Prince Rupert, the Pacific terminus 
of the second Transcontinental route mentioned 
at the beginning. We were over 3000ft. up now, 
among magnificent scenery, getting more and more 
impressive, but the culmination so grand that it 
almost made me catch my breath with the beauty 
of it, was a superb view of Mount Robson, straight 
ahead, the great snow-clad giant standing out in 
splendid isolation, with the sun pouring from 
behind us on to its dazzling white crest, in vivid 
relief against a clear blue sky—Fig. 5. For half 
an hour the train wound its way closer and closer, 
finally passing right across near the base of the 
mountain and leaving it on the left, to stop at 
Red Pass Junction, where the Prince Rupert line 
branches off, beginning the 700 miles to the coast. 
Continuing along the shore of Moose Lake, with 
an aeroplane ready to take off from its placid 
waters, and, appropriately enough, a great antlered 
moose standing knee-high in. wild grasses; past 
Lake Lucerne, and, 4 miles farther, at last to the 
summit, Yellowhead, 3717ft., the highest point 
in the whole 3771 miles between the Atlantic and 
the Pacific. Time, 12.46 p.m. The long climb 
from Vancouver was over. There had been nothing 
steeper than | in 100 anywhere, and very little of 
that. The work of the engines had been steady 
rather than strenuous; nothing over 45 m.p.l. 
had been necessary, double heading had been con- 
spicuous by its absence, and no booster was used. 
It had been a most interesting run, made all the 
more enjoyable by fine, late-October weather. 
One could stand in the open cab door, bask in 
summer-like sunshine, and luxuriate in the mag- 
nificent mountain scenery. 

OVER THE SUMMIT 

Downhill now to Jasper, with the same gentle 
gradient, reaching the mountain divisional point 
at 1.25 p.m., the 132 miles from Blue River having 
taken 260 min., with four stops, an average speed 
of 30 m.p.h. 

I had no means of keeping track of the amount 
of oil fuel used, but estimated figures given me 
by an official work out roughly as follows, the train 
weight being 900 tons :— 


Miles Gallons 
Vancouver to Kamloops ... 260 1350 
Kamloops to Jasper ... 275 1720 
Total 535 3070 


(5: 7 gallons per mile) 

An equal weight of coal would have been 22 tons, 
44,000 lb., or 821b. per mile, which might well 
have been about the figure had coal been used. 
As a parallel instance, from Calgary to Field, the 
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C.P.R. “ peak” 157 miles, ‘ No. 5925,” hauling 
the 1275-ton “* Dominion,” burnt 9-6 gallons per 
mile. This shows clearly the effect of the much 
heavier gradient. 

Jasper is very much a railway town, as not only 
is it a divisional point, but the site is C.N.R. 
property. It has not been allowed to develop into 
a “shack town,” the fate of so many western 
places; only nice houses are permitted to be 
built, and it has an air of clean orderly prosperity 
that comes as a blessed relief after the urban 
eyesores that dot the prairie, looking not one whit 
better than they did three decades ago. Often 
worse, in fact, as drought and depression have hit 
them hard, and they are shabby and _ forlorn. 
Jasper looks cheerful and picturesque ; it is in 
the heart of the Rockies, surrounded by towering 
mountains and acts as a gateway to the great 
National Park, with its 4000 square miles of mag- 
nificent scenery, preserved for all time from the 
lumberman, speculator, and iconoclast. Its beauty 
is safe, and will remain for all to enjoy. The town 
lies at an elevation of 3470ft., close to the western 
end of Jasper Lake, and the confluence of the 
Miette and Athabaska rivers. Engine “ No. 6051 ” 
took over * The Continental’ here; similar to 
its predecessor, but coal-burning, and it, too, was 
without a booster. 

The train left at 3.00 p.m., in the same lovely 
sunny weather, beginning at once the long, gentle 
descent to the prairie, running beside a lake that 
ultimately narrows into the Athabaska River. 
Throttle and reverse quadrant ceased to be interest- 
ing ; the engine was drifting most of the time, and 
these two gradient indicators were in such relative 
positions that the steam chest pressure was 
generally only 35 lb. or so, and exhaust, according 
to the gauge, almost non-existent. The riding 
was good, curvature easy, and the train jogged 
placidly along at 45-50 m.p.h. There was only 
one fly in the ointment—coal dust. The fuel was 
rather dirty and after the cleanliness of the oil 
burner’s cab, this concomitant drawback of coal 
firing came as an unwelcome contrast. There was 
a novelty in “No. 6051’s”’ cab, an electrical 
* Foam-meter,” which automatically blows down 
if the water is dirty, and is inclined to foam ; 
we were getting near the prairie, with its alkali 
troubles. The ‘‘ Foam-meter”’ also acts if the 
water level is too high; in either case, it is only 
necessary to have it switched on. I will deal 
more fully with this interesting auxiliary later. 

Trestle bridges are a rarity in North America 
nowadays, steel and concrete having taken their 
place; but a few survive the March of Time. 
We crossed an impressive example, high, and built 
on a curve, near Edson. It was several hundred 
feet long, on a cut-off, having been constructed 
in place of an older bridge. Looking down from 
the cab door it gave an impression of flimsiness, 
probably unwarranted ; a complicated cat’s cradle 
of wooden piers, diagonal stays and cross braces, 
evidently very vulnerable to fire. Many signs of 
Canada’s railway spree were to be seen along here, 
in the shape of abandoned grade, bridges, and so 
forth, formerly part of the Grand Trunk Pacific. 
Some of it has been converted into a highway, 
leading through Jasper into the National Park. 

Edson, at an altitude of 2985ft., the next divi- 
sional point, was reached at 5.45 p.m., the 106 
miles from Jasper having taken 165 min., non-stop, 
an average speed of 38-5 m.p.h. Leaving again 
at 5.55 p.m., “The Continental’ resumed its 
easy gait, almost drifting down through the foot- 
hill country, which became all the while more 
and more settled and prairie-like, though still 
plentifully treed with cotton wood, spruce, and 
tarmarack. Over the McLeod River by a fine steel 
bridge, the train ran into Edmonton at 8.55 p.m.— 
130 miles non-stop in three hours, 43 m.p.h. 
Mountains and foothills were well behind us now, 
and in front were the 802 prairie miles to Winnipeg, 
over which conditions were going to be quite 
different. Right from Yellowhead Pass locomotive 
work had been superlatively easy, so it has not 
been necessary to go into much detail. 

Edmonton, altitude 2185ft., is a fine city of 
100,000 population, its history reaching far back 
into a past more concerned with Indians, trappers, 
and ‘* Gentlemen Adventurers trading into Hudson 
Bay ” than railways—a past that antedates them 
by a century or more. Paradoxically, therefore, 
it is new and very old. Railways radiate from 
‘dmonton in all directions, traffic and trade flowing 
through in ever-increasing streams, particularly 
to the Arctic North, a vast country only at long 
last coming into its own. Steel has now reached 


from Edmonton past Lesser Slave Lake into 


and north-east 300 miles to Waterways, on the 
Athabaska River, for instance. The Winnipeg 
main line, with which this article is concerned, 
leaves in an, easterly direction, ultimately reaching 
the Atlantic. ‘‘ The Continental ’’ pulled out at 
9.05 p.m., headed by ‘‘ No. 6047,” 4-8-2, another 
“ Royal” engine. Motive power is not changed 
at Edmonton, engines running right through from 
Jasper to Winnipeg, 1037 miles; my stop-off 
explains the different engine in this account. It 
was in charge of Engineer Cameron and Fireman 
Trinder. There was a brilliant moon, making 
observation as easy as it ever can be after night- 
fall, and the load was about 1000 tons. The cab 
had four comfortable seats, so either side scrutiny 
was possible. Once clear of the suburbs the North 
Saskatchewan River was crossed by a fine steel 
bridge, guarded as usual, and shortly afterwards 
a siding was pointed out to me where their Majesties 
had spent a night. The usual ‘“ notching up ” 
that took place when the train got well away 
brought the “‘ Barco” air-operated reverse gear 
to my attention. Such a device is a great improve- 
ment on hand manipulation, and is only one of 
the many fittings that make the operation of 
large American engines considerably easier than 
that of much smaller machines in Great Britain. 
Traversing the full range of the quadrant is only a 
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matter of a couple of seconds. Should the air 
mechanism fail, a steam substitute can be brought 
into action, and if this, too, gives out, hand 
emergency gear takes over. The turret, to which 
many steam pipes are connected, with a master 
stop valve, is placed outside the cab for safety, 
and this also reduces heat inside. On this engine 
the hand-controlled head lamp was not used ; 
as curvature on the prairie is so much less severe 
than in British Columbia it is not necessary. I 
noticed a pound on the left side of the engine, due, 
T was told, to the left-hand crank leading. When 
the working parts warmed up in running, this 
tended to disappear. The riding was very good and 
the track was evidently in excellent shape ; steel 
was, I believe, 100 lb. to the yard. The gradient 
continued easy, but though the prevailing tendency 
was a fall going east, there was some undulation, 
and a 17 miles continuous rise was met with at 
one point, the only considerable climb over the 
whole division to Wainwright. This was taken on 
half throttle and 25 per cent. cut-off; the steam 
chest pressure was 210 lb., and exhaust 4-5 Ib. 

Stoker firing, as compared with the hand variety, 
induced some questions, and Trinder mentioned 
one fundamental difference between them. With 
the former, fuel is fed continually, so there is not 
much depth of fire, and it follows that even when 
running down a long incline feeding must still go 


burn right through. Fuel is therefore being burned 
when it is not really needed, but with hand firing, 
a quantity of coal can be put on at the top of the 
descent, and the fire ‘‘ banked,” as it were, and 
left ready to take up its duty at the foot. Whether 
this results in some waste of fuel by the stoker, | 
leave others better qualified to decide, but so things 


go when a stoker drives. Down gradient, with 
18 per cent. cut-off, the exhaust hardly showed 
any pressure at all. 

The speed on the prairie is limited to 60 m.p.h., 
but if necessary the rule is apparently more 
honoured in the breach than in the observance. 
From Tofield to Irma, 67 miles, the schedule called 
for 58 m.p.h., so it must have been quite easy to 
exceed the limit at times. Curvature was very 


slight; one 40-mile stretch, in faet, was dead 
straight. The brilliant moon made it possible to 


take in everything outside the cab just as in day- 
light—or it would have done had there been any- 
thing to take in, but on the prairie there seldom is. 
I may remind the reader of the bluejacket’s 
description of Scapa Flow, given in a previous 
article. 

Viking, 82 miles, has a natural gas plant which 
supplies Edmonton. Lamps here are not kept 
burning the clock round, as they are at Medecine 
Hat. Jarrow, 102 miles, imposed an unscheduled 
stop to pick up a passenger ; the distance had been 
covered in 141 min., 43-4 m.p.h. The left-side 
pound had disappeared ; boxes and wedges, cold 
at the start, had warmed up, and all play had been 
taken up. The “ Franklin ”’ self-adjusting wedges 
were, I was told, not very successful, as it is hard to 
get just the right tension on the springs. 

Another thoughtful little device noticed on 
“ No. 6057 ” was an electric lamp outside the cab, 
below the running board, by the exhaust steam 
injector, to show any overflow. But for this lamp, 
should the gauge in the cab fail a lot of water might 
be wasted unknown to the fireman. Fig. 6 shows 
the position of the injector. 

Near Irma there was a speed restriction over a 
bad reverse curve, the only serious one on the whole 
division. This shows very clearly the difference 
between British Columbia and prairie conditions. 
“The Continental” arrived at Wainwright, the 
divisional point, at 12.04 a.m., the 127 miles from 
Edmonton having been covered, with one stop, in 
179 min., 42-6 m.p.h. Servicing brought extra 
work with a clinkered fire, due to poor coal, and 
we pulled out at 12.25 a.m.. 10 min. late, in charge 
of Engineer Reynolds and Fireman Hagman. The 
speed became high at once, to make up the lost 
time, and in view of extra stops that were ahead. 
It was certainly nearer 70 m.p.h. than the 60 per- 
mitted, and the riding became rougher. No more 
sitting down to write! Curvature, never very 
severe, was taken well; these long wheel-based 
engines do little nosing when they are. in good 
shape, rolling being the chief movement, especially 
if the spring gear wants attention. The lin. side 
play allowed by the “‘ Franklin ” pedestal arrange- 
ment no doubt helps considerably on curves. A 
stop was made at Chauvin, 33 miles, to pass a 
freight train that was too long for its siding, and 
also for water, the Wainwright supply being more 
than usually polluted with alkali. The tender 
water is treated with soda ash to neutralise this 
as far as possible ; the blow-down is taken from a 
perforated pipe in the water leg, close to the 
foundation ring, and from another running along 
the bottom of the boiler. 

Farther along, at 1.50 a.m., there was a stop 
at Unity to pick up a passenger or two, and another 
for coal, but in spite of all these the 10 min. lost 
at Wainwright had been picked up, and we were 
on time. It was an exhilarating trip; one could 
feel that “‘ No. 6057” was being hustled along faster 
than I had noticed at any point clear back to 
Vancouver, and it delighted me. Things had been 
almost too placid so far—I admit enjoying a run 
more when strenuous work is being done. My heart 
still warms when I think of little ““ Cheltenham ” 
pulling its 440-ton load up the weary climb to 
Litchfield, in those happy pre-war days before the 
world went mad, when I made my Southern Rail- 
way runs. That is the sort of experience a lover of 
locomotives never forgets. 

The fire had been a little troublesome ever since 
leaving Edmonton, owing to poor coal; the grate 
had been rocked several times, and irons used, 
while at Wainwright I had heard such strong lan- 
gauge floating about in and around the cab that 
I had discreetly retired from the scene of battle 
until the train was ready to pull out. But all diffi- 
culty had been overcome, and high speed was 
held right up to the Biggar stop, the next divisional 








British Columbia, at Dawson Creek, 500 miles, 


on or the fire might become too thin—perhaps 








point. A very generous 60! My notes say: 
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“ Riding roughish at high speed.” Biggar was 
reached at 3.25 a.m., the 127 miles from Wain- 
wright having taken 180 min., with four stops, 
42-3 m.p.h. Here the crews changed again, and 
* The Continental ” left at 3.40 on the next stretch 
of its journey to Saskatoon, 64 miles. This is the 
first part of the division which extends to Watrous, 
wand it was covered in 80 min., 48 m.p.h., the highest 
average [ had noted so far since the start. ‘* The 





Continental ’’ came to a stand in Saskatoon at 


5 a.m., on time, and here I parted company from 
a very fine engine, and rested a day or two, feeling 
I had earned a little relaxation. Saskatoon, by the 
way, lies at 1589ft. above sea: level, so in the 584 
miles from the peak at Yellowhead ‘‘ The Con- 
tinental ’’ had descended 2128ft. It had travelled 
the 1097 miles from Vancouver in 32} hours, at 
an, average speed of 33-5 m.p.h., including all 
stops. 
(To be continued) 


Epicyclic Gear Trains 


By H. E. 


No. 


T\HE infinite variety of epicyclic trains has led 
+ to a corresponding diversity in the methods of 
treating the problems to which they may give rise. 
In the simpler types of epicyclic train the relative 
motions of the members can often be at once deter- 
mined by inspection, but the more complex forms 
may well baffle any attempt to visualise the 
behaviour of the gears. 

The purpose of these articles is to present a few 
basic concepts, by the aid of which the motion of 
even the most complex epicyclic train may readily 
be analysed. In addition, certain peculiarities of 
such trains in regard to efficiency and limiting 
factors in assembly are aiso discussed. 

THe Basic TRAIN 

if simple epicyclic trains are dealt with by 
visualising the motions of the various parts (and 
this is unfortunately easy) it is natural to attempt 
to apply the same method to a more complicated 
train. This is liable to cause confusion and defeat 
its own end. A better method is to forget, as 
quickly as possible in the proceedings, that any 
gears are present at all. How this can be done 
must first be explained with reference to the 
simpler cases. i 

Fig. 1 shows two types of epicyclic train. For 
some inadequate reason that shown at (a) is 
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usualiv known asa ~ simple ” epicyclic train, and 


that at (b) as a “ compound ” epicyclic train. Each 
has three essential members, viz., two concentric 
shafts A and B, and a planet carrier C. The first 
point which must be realised is that it is basically 
unimportant how many gears are carried by the 
planet carrier, how they are arranged, and whether 
the concentric gears have internal or external 
teeth. The only important point is: how does B 
behave when A is rotated and C is fixed? Now, 
when C is fixed no epicyclic motion takes place and 
the speed ratio between A and B is at once clear 
from the ordinary train of gears which connect 
them. 

It will, however, be apparent that there is one 
profound difference between the trains (a) and (6) 
in Fig. 1. This difference lies, not in the unim- 
portant fact that whereas (a) has a single planet 
wheel (6) has a compound planet, but in the fact 
that in (a) the shafts A and B rotate in opposite 
directions, whereas in (b) they rotate in the same 
direction when C is fixed. 

if the speed ratio and relative direction of A and 
3 are previously decided upon, it does not matter 
how many gears form the total train between A 
and B or how they are disposed or proportioned ; 
every possible arrangement of gears which gives 
the same speed ratio of A to B, when C is fixed, will 
give the same speed to C when either A or B, or 
both, are rotated with given speeds. 
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The arrangement when C is fixed will therefore 
be termed the ** basic train.”’ 

In inspecting a gear lay-out with a view to 
picking out the basic train it is necessary to decide 
which of the concentric shafts shall be called A 
and which shall be called B. To apply these desig- 
nations at random will cause confusion ; this may 
be avoided by applying a simple convention. This 
is no more than deciding to describe as shaft A that 
shaft which rotates the faster of the two when C 
is fixed ; it is immaterial, for speed ratio calcula- 
tions, whether A or B is in actual fact the driving 
shaft. 

The ratio of the speed of shaft A to that of shaft 
B is then termed the “ basic ratio,” and since A is 
that shaft which rotates the faster, the basic ratio 
will always have a value greater than unity. 

In order to distinguish between cases such as 
(a) and (6) in Fig. 1, which differ fundamentally 
only in the relative direction of rotation of shafts 
A and B, the basic ratio is regarded as positive when 
A and B rotate in the same direction, and negative 
when they rotate in opposite directions. 

The basic ratio will be designated by R,, and 
it is of the utmost importance that in all formule 
in which it appears its algebraic sign should be 
inserted. 

All epicyclic arrangements which comprise only 
the three members A, B and C are here termed 
“single epicyclic trains.’ All other epicyclic 
trains are combinations, either actually or virtually, 
of two or more single epicyclic trains. Such com- 
binations are dealt with later on. 


Tue Bastc Ratio 


Although the actual gears will later be ignored in 
discussing relative motions, it is, of course, neces- 
sary to take account of them in determining the 


basic ratio. The notation employed for the 
number of teeth involves another simple 
convention. 


The shaft selected as A is regarded as the driver 
for the calculation of the basic ratio. Then all 
gears which act as drivers have their numbers of 
teeth designated by ¢,, t., &c., and all gears which 
act as driven gears or followers by T,, Ts, &ce. 

Intermediate gears are ignored, although their 
effect in reversing the direction of rotation is 
taken into account in the algebraic sign attached 





to R,. Thenin Fig. la 
, 
Ro=- ; 
t 
in Fig. 1 (6) 
R fats 
ty ty 
and in general 
R > T, Ts, &e. 


ay ty ts, &c. 
THE EptcycLic INVERSIONS 

The train A-C-B may function in a number of 
different ways. The basic train, when C is fixed, 
has already been dealt with. Next, either A or B 
may be fixed, in which case the planet carrier 
rotates and may act either as driver or follower to 
the rotating concentric shaft. Finally, all three 
members may rotate, when the speed of any one 
of them is controlled by the speed of the other two. 
Otherwise expressed, the general case is that in 
which all three members rotate, and particular 
cases arise when the speed of any one of them is 
zero ; but these particular cases will first be dealt 
with. 

We now reach the point at which we can forget 
the gears themselves, and regard the shafts A and B 
as extending from a casing C which contains any 





mechanism (arrangement immaterial) which pro- 
duces the given or desired basic ratio. The par- 
ticular cases of epicyclic inversion are then as 
shown in Fig. 2. On these diagrams the direction 
of rotation of the output shaft, and its speed in 
relation to that of the input shaft, have been 
indicated for both positive and negative basic 
ratios ; the derivation of these follows. 

It is, of course, clear that merely by interchang- 
ing the designations driver and follower in any 
inversion, the relative direction of rotation is 
unchanged, and the ratio of reduction in one case 
is the reciprocal of that in the other; but it is 
thought more convenient to show every combina- 
tion. This leads, therefore, to four cases when R, 
is positive and four when R, is negative. A further 
reason for including all the eight cases is that each 
gives a different efficiency. In addition there are 
three cases (not illustrated) of “ all-moving ”’ 
trains corresponding to whichever member is 
regarded as deriving its motion from the other two. 

These cases are designated, for easy recognition, 
by giving the symbols for the driver and follower : 
thus, case A/C is that in which A is the driver 
and C the follower; similarly, case (/B is that 
in which C drives B, whilst in an “ all-moving ” 
arrangement such as A B/C, A and B are drivers 
and C is the follower. 


SPEED Ratios 


The conventional method of calculating the 
speed ratio of a single epicyclic train is known 
to every apprentice. It is based on the fact that 
the resultant motion of anv one member due to 
the simultaneous rotation of the other two is 
equal to the sum of the motions due to the rota- 
tions of the other two applied individually. 

Applying this method to case A/C of a train 
in which R, is known : 

(a) Let C be fixed and let shaft A be rotated 
by an amount which will cause shaft B to make 

-1 revolution. Clearly A must make —R, 
revolutions. 

(b) Rotate the assembly en bloc by -+-1 revolu- 
tions. Then B is restored to its original position, 

C has made --1 revolution, and A has made 

1—R, revolutions. 

Then, denoting the speeds of A, B, and C, by 
N,, Nz, and No, respectively : 

Ny 
No 

It will be noted that if R, is positive, the ratio 
N,/N¢ is negative (since R, is always greater than 
unity), and A and C rotate in opposite directions. 
If R, is negative, the result is positive, indicating 
the same direction of rotation of A and C. 

In the same way it follows that for case B/C 

Nz R,—1 

N. R, 
and the directions of rotation of B and C are always 
the same, whether R, be positive or negative. 

An example or two will illustrate the use of the 
sign of R,. Suppose that in a train such as Fig. 1 a 
T=50 and t=20. Since B rotates in the opposite 
direction to A when C is fixed, 


1—R, (1) 


(2) 


R , ee. o.5 
‘ t 20 
Then when B is fixed, from (1) 
N 
No! (—2-5)=142-5=3-5 


Hence N,=3-5 N, or the ratio of reduction is 
3-5: 1, and N, and N, act in the same direction. 

Again, consider a train such as Fig. 1 6, in which 
t,==40, T,=50, t,=30, T,=60. In this case R, 
is positive, and given by 


R,=20% 60 


if A is fixed and B drives C, then from (2) 
Ns 2-5— I l °5 . 
pins = ==()-6, 
No 2-5 2:5 ° 
or N,=0-6 N,. 
1.¢., the speed ratio is 0-6: 1 increasing. If, how- 
ever, B is fixed and C drives A, then from (1) 
= 1—R,=1—2-5=- 
Hence the ratio is 1-5: 1 reducing, and the direc- 
tions of rotation of A and C are opposite. 
In order to arrive at the general case of all three 
members moving, we may write 


9.5 


1-5. 


Ne: a ~ when A rotates and B is fixed, 
1—R, 
No= a when B rotates and A is fixed, 
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and when both A and B rotate absent in order to approach the question of effi-| Inserting in equation (4) 
Rae ciency If there were no friction, one could say M, (1—R, E,)-+M.=0 
N, “i_ a + Ro that the torque ratio of the rotating shafts would be i 
" ° 4 inversely as the speed ratio. This, however, may = 
oo w- Ro—-N, (3) involve some risk of losing track of the various plus Mo _p EI (9) 
R,--1 and minus signs. It is better to be rather more oF ‘i 
For ease of reference, the results for every com- | Tigid and to say that in the absence of friction the = 
bination are given in Table I. work put into the gear is equal to the work taken| Similarly My (= =f 1) +M,=0 
out, and that the algebraic sum of the work put R, E, 
ToRQUE RATIOS OF THE Basic ‘T'RAIN into the gear is zero, i.e., and 
Before proceeding to the epicyclic inversions, it . M, N,+Mp Net Vox M, 1—R,E, 7 
is desirable to consider what happens to the basic| If M, RE, wv) 
train, that is, when the train acts as a simple speed- Nc=0 ' . : , 
salneine nh (A ag aN Yi i ae sant W kong og — and.A the follower, the torque 
and only the shafts A and B rotating. iui PAT ein: Dialer leae sca 5 
The difference between the torque applied to the ace ’ M._ _Ro (11) 
driving shaft and the torque applied by the driven My _—Na_ _—R (5) M, E, 
shaft to its external coupling is provided by the M, Np and proceeding as before, 
M, R.—1 R,—E, (12) 
; ” MW. & ~ E ™ 
fon R, 
, c ‘ b 1—— 
~LA\ \' V7 Mo E, K,—R, (13) 
£2) | i, & & a 
é Pony aap are It will be seen by comparing the above 
c C ase C 0 PUBITIVE 3 . e . . : 
N(R) expressions that the effect of friction in the basic 
FA R train is to give a torque distribution similar to that 
which would be obtained in a gear operating with- 
5)\ 1x out friction, but with a basic ratio reduced to 
R, 
3 J) ) R, E, when A drives B, and increased to = 
BASIC TRAIN when B drives A. The value of E, is, of course, 
vyinds Me es Case6/e fy NEGATIVE | always expressed as a fraction, not as a percentage. 
THE Enainecer 6p ~, 
Fic. 2 EFFICIENCY OF EPICYCLIC INVERSIONS 
Each of the cases illustrated in Fig. 2 has a 
torque reaction acting on the casing. In order to, Then, since different value of efficiency for given numerical 
avoid risk of confusion, it is necessary to be very M,--M,--M,=0 values of R, and E,. The derivation of the 
clear about what torques are to be discussed and a expressions for efficiency is as follows (see Fig. 3) :— 
M,—R, M,-+M,=0 oa P . ; . 
how they are to be expressed. M, (1—R,)+M_==0 Case A/B, R, Positive-—Consider first the basic 
The only torques concerned are those which act —e. train when R, is positive. When A drives B the 
upon the members from an external source. These Me _ 7 (6) torques M, and M, act in the same direction and 
are therefore — M, M, acts in the opposite direction. (This is shown 
m : . Similarly by equations (9) and (11).) 
(1) The torque exerted upon the input shaft. Similarly “A a ee ip 
(2) The torque resisting the motion of the M. 1—R, = 4 poet ek rm P Are ee ae pe; — 
output shaft and exerted by the machinery which M R. 6, 5S a ee 
, “i ‘ i kikz can be done only by allowing C to move against its 
the output shaft drives. ; cig ae ort F petra gare 
a) | lps : Including Friction.—Still considering the basic | torque reaction. This does not change the direction 
(3) The torque acting upon the casing to hold poping . lene ‘ S a 
Pe we = train, it is necessary to take into account two | of relative internal motion or loading of the gears 
it in position. oe ‘ =e, - s pea 2 . : EY a ’ 
fe conditions, in which power is transmitted from | within the casing, i.e., the conditions are still the 
Torques acting in one direction are regarded | A to B and from B to A respectively. The effect | same as in case A/B. 








Taste 1I.—Characteristics of Single Epicyclic Trains 


Ro positive. 


Ro negative. 
(Insert negative value in formulz.) 








Case. Driver. | Follower. Fixed. at Ler tncsia _ —.-| - ‘ 
Output speed. Speed. Direction | Efficiency. | Output speed. ” Spee d. Dire ection | Efficiency. 
of rotation. | of rotation. 
Increased if Ro <2 | ; , fs 
N ‘ a Ro Eo—! 
A/€ A C B Ne i ik Reversed ReEo—} Nc= aS Reduced Unchanged = => 
ib tes ; Reduced if Ro > 2 | o— 1—Ro ; 
Reduced if Ro < 2 = E, (Ro— 1) 
CIA C A B Na-= No (1—Ro) | Reversed Fo (Ro) Na=Ne (1—Ro) Increased Unchanged a 
Increased if Ro > 2 sees —— 
aa = ! r 
B/C B Cc A Ne Np - Ro Increased | Unchanged te Eo—1 No= Np. Ro Reduced Reversed Ro—Ke 
. Ro— 1! | Eo (Ro— 1} oe Ro— 1 Ro--1 
. \ > No (Ro— 1) = Ro—!1 Ne (Ro— 1) Eo (Ro-- 1) 
C/B ( B A 9 oe een ee 1e everse = 
I Ne Re Reduced Unchanged RoE. ee ee Increased Reversed RoE 
1 ‘ . Np. Ro—Na Ng. Ro—N 
A B/C \ and B ( Wines eee 1, NB-Ro—Na 
" : Ro—1 _ a 
tem ; 
AC/B | Aand C B Npw ole tt Na an Ne ie thh ls 
mo 7 Na=Nep. Ro Na=Np . Ro 
3C/A |B ic} A | A B 4 } A B C 
RRs ann | +Ne (1—Ro) Ne (1—Ro) 


| 
| | 


as positive ; those acting in the opposite direction 
are regarded as negative and must be given a minus 
sign. 

When at rest or moving at uniform speed the 
gear will be in equilibrium under the action of the 
externally applied torques. If 

M,=torque on shaft A 
M,=torque on shaft B 
M,=torque on casing C 
then 
M,+M;+M.=0 (4) 


This is always true, whether internal friction 
exists or not. 

Torque Ratios Neglecting Friction.—lt is neces- 
sary first to examine the case in which friction is 





of friction is to give to the basic train an efficiency 
which will be termed the “ basic efficiency ” and 
denoted by E,. It may fairly be assumed that the 
value of E, for any given basic train will be the 
same whether A drives B or B drives A. Excep- 
tions to this are found only in freak trains incor- 
porating worm gears or other devices which have a 
substantially different efficiency when the direc- 
tion of power transmission is reversed. 

When A is the driver and B the follower the 
torque ratio is modified by friction from the 
relation = in (5) to 


ne 


a. 





(8) 


or 





M,= —R, EK, M,. 


curious point. 
that since B is the driver the efficiency should be 
derived from the basic train when B drives A. 
This is not so. 
gram in Fig. 3, it will be seen that A, although 


The efficiency is therefore the ratio 
Torque exerted by C with friction 
Torque exerted by C without friction’ 


I] 





Inserting the appropriate values in terms of a 
given value of M,, obtained from equations (6) 
and (9) respectively, 


_M, (R.—1 = R, -] 
“M, (Ro E.—1) R, E,— 
Case B/C, R, Positive.—This case introduces a 
It might at first sight be thought 


x 


(14) 


Referring to the appropriate dia- 








192 


THE ENGINEER 


Marcu 21, 1941 








fixed, has anti-clockwise rotation relative to c| Case B/C, R, Negative-—The criterion is the 


under the action of an anti-clockwise external | 
torque ; hence the product M, N, is positive rela- 
tive to C and A is therefore putting work into C. | 
Similarly, since C rotates faster than B, B rotates | 
anti-clockwise relative to C under the action of a | 
clockwise external torque, and B therefore takes | 
work out of C. The criterion is therefore the case | 
AJB. | 
Expressing the torque reaction on C in terms of | 
Mz (since M;j is the driving member) from equations | 
(7) and (10), 


l—R, E, 
R, E, ee 
E Sete =— et oa ° e 5 
I—R,  F, (R,—1) (19) 
R, 


Case C/A, R, Positive-—Again referring to the 
appropriate diagram in Fig. 3, it will be seen that B 
has anti-clockwise rotation relative to C under the 
action of an anti-clockwise torque reaction, and 
therefore puts work into C, whilst A will similarly 
be seen to take work out of ©. Hence case B/A 
is the criterion and the value of M, in terms of M, 
must be based on equations (6) and (12), whence 





M. 
ee oe 
K= “siete fy sh ne nn E. > 
M R,—E, (16) 
” ii | 


Case C/B, R, Positive—In this case A has anti- 
clockwise rotation relative to C, and is acted upon 
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by a clockwise external torque; hence A takes 
work out of C and B must therefore put work into C. 
The criterion is again the train B/A and expressing 
M, in terms of M, by means of equations (7) and 
(13), it follows that 
R, 
p— Lo Ro_ R,—1 
~ Ro R,—E,’ 





(17) 


Case A/C, R, Negative—The series in which R, 
is negative may be dealt with in exactly the same 
way as before and it is unnecessary to go into 
detail. In case A/C the criterion is the train A/B 
and the expression for efficiency is the same as for 
case A/C when R, is positive, 7.e., 
p— Re E,—1 

* R—l 
For the same numerical value of R, and E, this 
gives a higher value for E than in the case in which 
R, is positive. 

Case C/A, Ro Negative-—The criterion is the 
train B/A and the efficiency is 
g— Ee (Ro— 1) 

" Ro—Eo 


(18) 





(19) 








train B/A and the efficiency is 
, R—E, 
K , 


Case C/B, R, Negative-—The criterion is the 

train A/B and the efficiency is 
me.) a 
R, E.—1 

The foregoing expressions for efficiency are 
recorded in Table I. 

Observations on Certain Cases.—In case A/C, 
R, positive, the efficiency will be zero when 
R, E,=1, or R,=1/E,. This is a condition in 
which, kinematically, the gear should give a high 
speed-increasing ratio, and physically it will be 
impossible to rotate the gear whatever force be 
applied to shaft A. When R, is slightly in excess 
of 1/E,, the efficiency will be very low. 

Case C/A, R, positive, is train A/C reversed. 
Small values of R, give large ratios of reduction, 
and R, can be less than 1/E, and the train will 
still function. It will, however, be irreversible 


(20) 
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when R, is equal to or less than 1/E,. The efficiency 
of case C/A, R, positive, when R,=1/E,, becomes 
K E, (1 ie K,) 
eT 4 Vo 
1—E,? 


‘ 
40 


1+KE,’ 

and this must always be less than 0-5. The use 
of this train in order to obtain large ratios of 
reduction gives an attractive degree of mechanical 
simplicity, but a heavy price is paid in efficiency. 

Case B/C, R, positive, gives a somewhat similar 
effect to case A/C, in that the efficiency becomes 
zero, and the gear jams, when R,=1/F,. Similarly, 
case C/B, R, positive, becomes irreversible when 


R, < 1/K,. It has a limiting efficiency given by 
R= 1—E, 
1—E,* 
l, 
“TE, 


This is an example of an irreversible drive 
having a forward efficiency exceeding 0-5. 
(To be continued) 


the Photographic 


Industry 


M\HE nature and scope of that branch of engi- 

neering which applies to the manufacture and 
use of photographic materials and apparatus is 
known probably to few people outside the industry 
itself. Yet so formidable an arm of technical 
production and scientific research has photo- 
graphy become in recent years that the design and 
manufacture of equipment and plant for manu- 
facturing sensitive materials alone has reached 
important proportions. The modern motion 
picture camera is essentially a precision engineering 
job, a single camera costing as much as £3500, 
while plant for processing exposed film, air con- 
ditioning plant and the many electrical appliances 
associated with the work have provided a really 
big outlet for engineering industries. Aeroplane 

















FIG. 1—COATING MACHINE FOR SENSITISED PAPER 


photography has involved many engineering 
problems, as will be seen later. The application of 
X-rays to metallurgical problems and to general 
inspection, as well as to crystal analysis, has again 
involved heavy appliances which precision engi- 
neering alone can produce. 

Plant manufactured by T. H. Dixon and Co., 
Ltd., at Letchworth, Herts, may be seen in many 
American factories as well as English, and has 
proved superior in design and construction to the 
plant that has long been constructed at Radebeuil, 
Dresden. The sensitive emulsion of gelatin and 
silver salts is applied by means of rotary coating 
machines, the band of coated material—film or 
paper—after passing over a cold setting drum, 
being formed mechanically into loops suspended 
from sticks which are carried by endless sprocket 





chains through a drying alley or tunnel. This 
may be anything from 200ft. to 600ft. long, the 
object being to dry the film so that it can be reeled 
at the end of the travel. The coated roll is then 
slit, cut and packed, being perforated in the case 
of motion picture film and film used in certain 
forms of miniature camera. 

An indispensable part of the process is the use of 
pure washed air, free from dust or bacteria, the 
temperature and humidity of which are closely 
controlled ; air conditioning, with its refrigeration 
plant, in photographic factories has brought con- 
siderable business in recent years to ventilating 
engineers. The coating head must apply a highly 
accurate quantity of sensitive emulsion to each 
square foot of surface, and its construction may 
be regarded as in the nature of precision work. The 
entire production, from the time the sensitive 
emulsion is handed to the coating room, takes place 
in extremely dim red or green light, and controls 
and safety devices must be dealt with accordingly. 

Photographic film and paper is usually coated 
in about 42in. width, the film on material 3 mils, 
5 mils, and 7} mils in thickness, and the finished 
material is slit by machine to the various widths 
needed in commerce. The band will give thirty 
cuts of cine film of 35mm. width, and here, for 
positive stock for making prints, there must not 
be more than two joins in a 1000ft. length. By far 
the biggest proportion of roll film for amateur 
photography is needed in 2}in. width; wider 
rolls of heavier material are used for aeroplane 
camera spools, and sheets of “ flat ’’ film used in 
X-ray and professional photography may run up 
to as much as 20in. by 16in. Cine film, of which 
many millions of feet are coated annually, must 
conform to strict specification, a tolerance of 
0-005in. being the average. 

Some idea of the general type of coating 
machinery will be gathered from Fig. 1, which 
shows a coating machine for sensitised paper. The 
sensitive emulsion is applied as a first coating, and 
when set by a cold roller a second very thin coating 
of plain gelatin is applied on top, known as a non- 
stress coat, which prevents defects arising from 
abrasion and ordinary rough handling. Double- 
coating machines are in very general use to-day, 
as in the case of negative film it is becoming 
customary to coat a very speedy emulsion on top 
of a slower one. Both papers and films, when dry, 
are reeled under some tension for smoothing-out 
purposes ; a typical paper reeler made by Messrs. 
Dixon is shown in Fig. 2. 

Air conditioning plant is almost invariably of 
the spray washed type; a coarse filtration for 
mechanical particles is applied first, and the air is 
then driven through a chamber in which numbers 
of jets atomise the water. These, with a system of 
baffles, ensure contact of the air with the water, 
which removes chemical contamination and finer 
dust particles. At the next stage the moisture is 
removed from the moist air by refrigeration, after 
which the air is warmed up to the temperature 
required in the various parts of the building and 
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conducted thither by ducts. The ducts are of 
ample size to admit of meticulous cleaning from 
time to time. Much incidental plant is involved 
in a modern factory; hydraulic presses for 
washing the emulsion, plant for supplying a sub- 
stratum to the film base to secure adhesion of the 
gelatin emulsion ; silver recovery plant for waste 
and trimmings; reeling, slitting, spooling and 
printing machinery for the roll film trade, and a 
thoroughly well-equipped engineering shop for the 
erection of special plant which cannnot be supplied 
by outside firms. 

The manufacture of sensitised material is only 
the beginning of the story, however. The design 
and manufacture of cameras, lenses, processing 
equipment and plant for motion picture work, 
aerial photography and X-ray work has become a 
highly important industry. Unfortunately, German 
miniature and precision cameras have secured an 
enviable reputation in this country and in the 
United States, and an immense demand for German 
and Austrian apparatus persists. A glance at 
the advertisement pages of any photographic 
journal will show that many of the high-class 
precision cameras offered are second-hand ones of 
German make, which still command excellent 
prices and have all too few English competitors. 

Here, indeed, is immense scope for post-war engi- 
neering firms; in happier years twenty millions 
of roll films were used in a year by amateur photo- 
graphers, and the industry from a manufacturing 
po nt of view is enormous. 

English cameras for aerial photography and 
motion picture work are of excellent design and 
performance, and demand high-grade precision 
workmanship. The sprockets, feed mechanism and 
drive of modern picture cameras demand great 
accuracy, increased very much by sound recording 
problems, while the perforating machinery for 
stamping the sprocket holes in the film stock must 
stand up to extremely strict international require- 
ments. This has entailed considerable engineering 
research, but we have more than caught up with 
the quality of the French (Debrie) and American 
(Bell-Howell) organisations. Cine film exposed in 
the camera may be developed in moderately short 
lengths, but the positive prints are developed by a 
continuous process which involves a drive through 
the various baths of predetermined times of 
immersion, pure, dust-free air for drying, and con- 
trolled temperature and humidity. 

A great deal of processing machinery is manu- 
factured at Cricklewood by W. Vinten, Ltd., which 
has for many years specialised in motion picture 
equipment. A modern Vinten wamera, specially 
designed for scientific and engineering recording 
work, is illustrated in Fig. 3. In this model 
lubrication is applied to all parts under pressure. 
The driving mechanism is a 4 H.P. motor with a 
heavy fly-wheel, the power being transmitted 
through a friction clutch and three-speed gear-box. 
The camera and motor are set upon a cast iron bed 
plate, which is in turn mounted on an adjustable 
stand. The camera uses an interesting type of 
tachometer for indicating the speed at which the 
photographs are taken. A high-tension electric 
spark, controlled by means of a tuning fork, is 


camera gate. With the tuning fork set at 2000 
periods per second, if five sparks, for example, 
appear in three successive frames, it would be 
known that each individual frame had been taken 
in 1/1200th part of a second, and so on. 

Aerial photography, which has undergone 
immense changes since its adaptation to recon- 
naissance work in the last war, saw many industrial 
uses in the years intervening between 1919 and 
1939. The taking of successive exposures on heavy 
weight roll film automatically has, of course, 
superseded the use of glass plates. One of the first 
established designs of this type was that due to 
Mr. Colin Williamson, which takes a hundred 
pictures, 7in. square, on a roll of film 9in. wide and 
65ft. long. The cameras themselves, and the 
equipment for handling the exposed films, include 
many ingenious mechanical features. 

Illuminating engineering is another field which 





mixed without affecting the uniform spectra! 


distribution of the light. A great number of new 
types of lamp for photographic purposes have been 
designed and manufactured by British makers in 
the last few years. 

In conclusion, mention may be made of a type 
of photographic machine of particular interest to 
the engineer; this is the electric copier, a far 
removal from the old printing frame with which the 
draughtsman made his own blue prints on ferro- 
prussiate paper. The tracing, with printing paper 
in contact, is mounted on a cylinder inside which 
is a controlled light source, and even exposure is 
ensured by automatic action. While papers 
sensitised with iron or silver salts can be developed 
automatically as they pass through the machine, 
more recent papers of the diazotype variety are 
developed in ammonia vapour and give a positive 
image of the tracing. The electric copiers made by 




















has been advantageously affected by the expansion 
of photographic work. The growth of photography 
for commercial purposes in artificial light has led 
to the production of many new types of lamp and 
lighting equipment. A whole new range of lamps 
for colour photography (‘‘ C.P. lamps ”’) was intro- 
duced about a year ago by the General Electric 
Company of America, specially designed to give, 
irrespective of consumption or life, a uniform 
illumination of 3200 deg. K. Although the over- 
running necessary to obtain this degree of ‘‘ white- 
ness”’ at different wattages caused lamps of 
different candle-power to have lives of widely 
varying length, the series as a whole had the great 
advantage, especially in the motion picture studio, 





focused on the edge of the film just above the 


that individual units could be indiscriminately 

















FiG. 2—PAPER' REELING MACHINE 








FIG. 3—MOTION PICTURE CAMERA FOR ENGINEERING RESEARCH 


B. J. Hall and Co., Ltd., have proved economical 
accessories to many engineering firms and have 
been widely adopted. 

The last war taught us to become independent 
of foreign countries for optical glass, and some of 
the finest lenses in the world are now made in this 
country. There is, however, a wide field for British 
camera construction of the modern precision 
miniature type—the small camera of high per- 
formance having definitely replaced the old 
“ field ’”’ camera and partially out-dated the hand 
camera. It is to be greatly hoped that the immense 
field for photographic apparatus will be fully 
exploited by engineering firms and that the pre- 
war predominance of German cameras will become 
a thing of the past. 








Srmvk AnD Fioat Mrintnc.—The Canadian Bureau of 
Mines has arranged with a firm of consulting engineers in 
London to erect a pilot plant at the Ottawa Laboratories 
so that the Canadian mining industry may have facilities 
for getting ores treated by the sink and float process, a 
process which is already in large-scale operation in the 
United States, where one plant is handling 4,000,000 tons 
of ore annually and another plant over 1,000,000 tons. 


Tse Po.iticaL MetHop.—Even those who disagree 
with Sir Ernest Benn cannot deny that he always presents 
his case with sparkle and liveliness and a pleasant touch of 
humour. And he always has the courage of his convictions. 
He is an out-and-out individualist with an ardent 
respect for the freedom of Victorian days, and the 
individualism of Victorian leaders. He hates bureaucracy 
like poison and is never tired of attacking it. In this 
pamphlet, published by the Individualist Bookshop, Ltd., 
154, Fleet Street, E.C.4, price 6d., he castigates the political 
method of doing business and with an admirable touch of 
satire contrasts the purchase of a pound of butter in (a} the 
ordinary businesslike way, and (6) through a solicitor— 
the solicitor in this case standing for bureaucracy. It 
takes a whole demy-octavo page to describe the course the 
transaction (b) would take. “Strange as it may seem,” 
Sir Ernest remarks, “it is no exaggeration to say 
that the application of the political method to some- 
thing which can be done in any other way is far worse 
than the above simple description of some of the complica- 
tions that can be introduced into the most elementary 
transactions.’ When there is not one of us who can escape 
the grip of the bureaucracy that has grown up with the 
war, and when many fear, and many hope, that State 
control on a very extensive scale will become permanent 
in Great Britain, the pamphlet, with its clear and brilliant 
exposition of bureaucracy, is one that should be read 
widely and pondered upon carefully. 
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BRITAIN’S GROWING AIR POWER 


THE statement made in the House of Commons 
by Sir Archibald Sinclair on March 11th, when 
he introduced the Air Estimates, contained an 
encouraging account of the growing might of 
British air power. At no time since the start of 
the war have we been otherwise than superior to 
the enemy as regards the technical quality of our 
aircraft, nor have we ever been at a disadvantage 
as regards the skill and courage of our airmen. In 
quantity only have we had a long lead to overtake. 
Sir Archibald’s review of what has been accom- 
plished within recent months shows that that lead 
is now being vigorously reduced and justifies the 
belief that within some morths from now we shall 
be the equal of the enemy in numbers, while still 
retaining our superiority in the technical qualities 
and performance characteristics of our aircraft. 
The quality of our machines and the daring of our 
pilots saved the country from disaster last August 
and September. In quality the aircraft now in, or 
coming into, service present notable advances 
even over the splendid machines with which we 
began the war, while the coming to fruition of the 
Empire air training scheme ensures a steadily 
increasing flow of skilled pilots and air crews. As 


regards quantity, the number of aircraft coming 
from the factories of Britain, the British Empire 
and the United States is mounting rapidly in spite 
of the enemy’s efforts to interfere with it, and it is 
certain that large as the output is to-day, it 
has by no means reached its peak. 
February, 


During 


it has been officially intimated, 





and bombers were produced 
in this country than in any month since 
the outbreak of the war. In these facts the 
country, its Allies and its friends can assuredly 
find comfort, while to our enemies they should 
present an ominous foreshadowing of events to 
come. One of those enemies, Italy, is even now in 
no condition to doubt what our increased aerial 
might will mean for him in the coming months. 
If ovr major enemy is still not convinced that aerial 
dominance is eventually assured to us, he will 
doubtlessly soon be given cause to recast his esti- 
mate of the situation. 

We confess that at one time we felt a fear lest 
the demand for increased numbers might tempt 
the Air Ministry to divert its attention and that of 
the aircraft and aero-engine manufacturers from 
technical developments. Experience has taught us 
and the enemy alike that technical superiority can. 
go a long way towards counteracting numerical 
inferiority. It is also well known that in general 
a lead in technical quality is more difficult to over- 
take than a lead in numbers. There can be no 
doubt that during the winter months the Germans 
have been digesting the bitter lessons which they 
received at the hands of the Royal Air Force last 
autumn and that they have striven hard to rival 
the qualities of the machines by which they then 
found themselves opposed. Had we therefore 
concentrated on the production of increased 
numbers of the types with which we began the war 
it is not improbable that we would by now have 
sacrificed our early advantage of technical supe- 
riority and have gained some approach towards 
numerical equality or at the very most some degree 
of numerical superiority considerably less thar 
that which the Germans found of little avail 
against us last year. From Sir Archibald Sinclair’s 
remarks it is clearly to be inferred that we have 
not allowed ourselves to fall into this situation. 
It is certain that during the air war of the coming 
months our enemies will be opposed not only by 
greater numbers of British machines, but by air- 
craft of much higher performance than those which 
they encountered last year. The latest models of 
“ Spitfires ** and ‘‘ Hurricanes” have been fitted 
with engines of increased power and heavier arma- 
ment and are now able to operate at higher speeds 
and greater heights. The new Hawker * Tornado ”’ 
is equipped with an engine of nearly twice the power 
of that used in the fighters which defeated the 
enemy’s attempts to overwhelm us eight or nine 
months ago. It carries an armament heavier even 
than that of the latest “ Spitfires ” and “ Hurri- 
canes’ and has a speed well in excess of 400 miles 
anhour. Supplementing our single-engined fighters 
we now have the twin-engined ‘‘ Whirlwind ”’ and 
‘* Beaufighter,” each equipped with a _ very 
heavy armament. The Bristol ‘‘ Beaufighter” 
is especially designed for long-range opera- 
tions and for night fighting. Within the past 
fortnight or so it has been active in the defence 
of this country and has scored numerous successes 
against the enemy’s night raiders. The bombers 
with which we started our offensive against 
Germany were principally Handley Page “‘ Hamp- 
dens,’ Vickers “‘ Wellingtons” and Armstrong- 
Whitworth “ Whitleys.’’ These aircraft, like our 
earlier fighters, have been re-equipped with more 
powerful engines, which have given them increased 
performances and striking power. Some of our 
earlier bombers, indeed, have been so improved that 
while their names remain they have really become 
quite different aircraft. Even these improved 
bombers, however, are being replaced by still 
heavier machines. Short “‘ Stirling,”’ Avro ‘‘ Man- 
chester,’’ and the ‘‘ Halifax ’’ bombers have already 
been in action over enemy targets. They are more 
than twice the size of any earlier bomber and not 
only carry a heavier defensive armament, but 
can take three times the weight of bombs the same 
distance. Sir Archibald assured his hearers that 
quality would also be maintained in our coastal 
reconnaissance and Army co-operation aircraft, 
but withheld any reference to the specific types of 
new machines coming forward in these categories. 
From America we are receiving, or are about to 
receive, important contributions to our rising might 
in the air. The Lockheed “ Hudson” general 
reconnaissance machine has almost from the out- 
break of the war been employed effectively by the 
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Coastal Command. It has recently been improved, 
while the North American Company’s “ Harvard ” 
trainer, which from an early date has been of great 
service to us in connection with the Empire air 
training scheme, has proved its worth and is reach- 
ing us in increasing numbers. Other types of 
American aircraft which have already reached the 
Royal Air Force include the Brewster ‘‘ Buffalo ’’ 
and the Curtiss ‘‘ Mohawk ”’ and “ Tomahawk,’ 
single-engined fighters with performances com- 
parable with those of our “ Spitfires ” and ‘‘ Hurri- 
canes.”’ The Glenn Martin “ Maryland” medium 
bomber has been in action against the Italians and 
has shown itself capable of outpacing the fighters 
sent to intercept it. Another noteworthy American 
aircraft which is coming into our service is the 
Douglas “ Boston.’’ This machine was designed 
as a medium bomber, but has proved itself to be 
sufficiently fast and manceuvrable to be employed 
in addition as a night fighter. Both the “ Mary- 
land ’’ and the ‘“‘ Boston,” in spite of their speed, 
can carry much heavier bomb loads than could 
comparable bombers in service last year. Among 
heavy American bombers of which the enemy will 
feel the weight is the Consolidated Company’s 
‘ Liberator,” a high-speed aircraft carrying a bomb 
load described by Sir Archibald as “ huge.” The 
same company’s P.B.Y. “ Catalina” flying boat 
with its great range will form a valuable and much- 
needed reinforcement for the Coastal Command in 
its watch over our shipping. 

We do not know with any certainty as yet to 
what extent the Germans have been improving the 
quality of their aircraft during the past months of 
winter. It can be taken for granted that they have 
made strenuous efforts to do so, but, as we have 
already said, it is in general more difficult to over- 
take a lead in quality than a lead in numbers. The 
birth of a new type of aircraft is a lengthy process, 
counting from the specification stage to the stage 
of production in quantity. In some cases it is 
certain and in other cases highly probable that all 
our new aircraft mentioned by Sir Archibald 
Sinclair are of pre-war origin and that they are 
‘““new’’ to-day only in so far that they are now 
being produced in numbers sufficient to equip and 
maintain complete squadrons. The “ Spitfire ” 
was a “new” machine in this respect at the out- 
break of the war, but it was already four or five 
years old, counting from the late Mr. R. J. 
Mitchell’s first work on it. Under war conditions 
the incubation process is likely to be shorter than 
under peace conditions, but it is scarcely credible 
that it could be shortened to as little as eighteen 
months. The Germans, it must also be noted, 
began the war with a complete confidence in the 
superior quality of their aircraft. The fighting in 
France did little to disabuse them of that idea. It 
was not until last August and September—possibly 
even as late as last October—when the Luftwaffe 
suffered so severely at the hands of the greatly 
outnumbered Royal Air Force, that clear and 
unmistakable evidence concerning the, inferior 
quality of German aircraft was forced home on the 
enemy in a manner which he obviously found dis- 
tressing. He has therefore had a space, not of 
eighteen, but of little more than six months 
in which to produce new designs of aircraft and to 
get their production in quantity under way. I 
is more than doubtful whether our principal 
enemy, even with all the resources at his command 
and with all his boasted ingenuity, can have done 
much more during the winter months than to 
improve his existing types of aircraft and to bring 
forward to the production stage such new types as 
he may have had under development at or before 
the outbreak of the war. His efforts to adapt 
existing types are not likely to result in our being 
robbed of our present superiority in quality, while 
his efforts to bring into quantity production air- 
craft until now in the development stage will, we 
believe, hardly fructify in time to be effective before 
the critical summer months are behind us. 

Grim days may be in store for us, but we feel 
fully confident that whatever the Germans bring 
against us we shall be able to master it, as we 
mastered his aerial armadas of last autumn, and in 
return be able to hurl an increased rain of heavier 
blows against him. We have our causes for dis- 
quietude, but has not the enemy also got. his ? 


' Looking at his ally, he sees the Italian Air Force 
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battered out of the skies of Africa and Albania, 
with half its original first-line strength destroyed 
and with the morale of its pilots reduced so low that 
on a recent occasion fifteen of our obsolescent 
‘Gladiator ” biplane fighters engaged a force of 
fifteen of the latest Italian fighters accompanying 
thirty bombers and destroyed at least six of the 
fighters and one of the bombers with the loss of one 
‘‘ Gladiator ’’ and no pilots. Turning to his own 
vaunted air force, he has to admit—to himself at 
least—that more than half his original first-line 
strength has been destroyed and that the failure of 
his Italian ally has compelled him recently to 
divide his aerial strength over two battle fronts. 
Looking beyond his borders, he sees to the east a 
great country nominally his friend, but maintaining 
and increasing its powerful air foree—for what 
purpose ? Looking westward, he sees, or hears, 
the ever-increasing roar of British aircraft striking 
deeply and powerfully at his vital centres. And 
looking still further westward, he sees across the 
Atlantic a mighty industrial nation of 130 million 
inhabitants, pledged now to supply all the aircraft 
and other munitions required to bring him to his 
knees. An unhappy, disquieting picture for any 
nation to gaze upon if its rulers would allow it to 
be seen clearly, but a picture which will enable us 
to bear with fortitude and determination whatever 
trials may be about to descend on us. 








What is Charity ? 


BY A BARRISTER-AT-LAW 


Many people are making their wills in these 
precarious days. Some of them hope, 
many we trust, are endowing scientific and tech- 
nical institutions, universities, laboratories. It is 
important that they should know precisely the 
conditions appertaining to such bequests, for it is 
not such plain sailing as one might imagine. We 
therefore requested an experienced barrister to 
explain the matter, and he has done so in the 
following article. 


we 


In a recent case which came before Mr. Justice 
Farwell in the Chancery Divigjon, the learned 
judge held that a bequest for the furtherance of 
‘‘ scientific, medical, or mechanical research or 
invention,” being intended for educational pur- 
poses, was a valid charitable gift, and he directed 
that a scheme be prepared for the application of the 
trust. 

To those who are unfamiliar with the forms of 
law, it may seem odd that a man cannot direct 
that his property shall be applied to such purposes 
as he may choose. But soitis. Broadly speaking, 
if money be left to trustees to administer for 
‘objects’ as apart from named persons or 
institutions, the object must be “ charitable,” 
otherwise the gift is void for uncertainty. The 
question whether a bequest is charitable or not 
usually arises at the instance of someone who has 
an interest in the testator’s estate ; someone who 
will inherit the property if the gift is held to be 
bad. To any case in which these questions are 
raised the Attorney-General is made a party, for 
the Crown, as parens patrie, is the constitutional 
protector of all property subject to charitable 
trusts, such trusts being essentially matters of public 
concern. Where no trust is created and property 
is given to charity generally, that is to say, where 
no trustees are nominated and the charitable 
objects are not defined, the duty devolves on the 
Crown. 

It is all-important to notice two things: (i) that 
the word “ charitable ’’ used in this connection is 
a term of art; and (ii) that if other words are 
introduced into the will which would extend the 
powers of trustees to use the money for other pur- 
poses the whole bequest may be vitiated. This was 
explained in another case (Diplock v. Diplock) 
which not long since came before the Court of 
Appeal. There a testator, after making certain 
special bequests, left the whole of his residue on 
trust “for such charitable institution or institu- 
tions or other charitable or benevolent object or 
objects as his executors might in their absolute 
discretion select.”’ The residuary estate was worth 
more than £250,000. The executors proceeded to 
distribute the funds in their hands among a very 


institutions. So things might have stood had 
not one of the testator’s next-of-kin intervened 
and raised the question whether the gift of the 
residue was not invalid as not being “ charitable ”’ 


and therefore void for uncertainty. Mr. Justice 
Farwell held that the gift was good as a charitable 
gift, inasmuch as the testator had evinced a desire 
to benefit only objects which were charitable in 
the strict sense ; but the Court of Appeal did not 
take this view. They held that the introduction 
of the word ‘“‘ benevolent ” was fatal, because they 
would enable the executors to apply the money to 
purposes which were not charitable. What, then, 
is a valid ‘ charitable ” gift? The advancement 
and propagation of education and learning generally 
are “ charitable ’”’ purposes, and so are the establish- 
ment of professorships, fellowships and scholarships. 
It has also been held that gifts to learned societies 
and institutions for the advancement of science, 
such as the Royal Society or the Royal Literary 
Society, are charitable. It was held (in 1890) that 
the promotion of education in economic and 
sanitary science is a charitable purpose. But 
the question What is a charitable purpose ? also 
arises in relation to income tax. Trustees for 
charitable purposes only, whether corporations, 
societies of persons, or individuals, are entitled to 
exemption from income tax in respect of any 
yearly interest or other annual payment charge- 
able under Schedule D so far as it is applied for 
charitable purposes (see Income Tax Act, 1842, 
s. 105), and the word “‘ charitable ’’ is here used 
in the technical sense. We have seen that Mr. 
Justice Farwell has held that a bequest for 
“scientific or mechanical research”’ is “ charit- 
able,” and it seems to follow that a gift or trust 
established inter vivos for such purposes would be 
“ charitable ’’ within the meaning of the Income 
Tax Act. It would be interesting to know how far 
the doctrine extends. Suppose, for example, 
money is placed in the hands of trustees who are 
to apply the income for advancement of research 
in, say, the Cavendish Laboratory at Cambridge. 
That income would apparently be exempt from 
income tax, because the Cavendish is part of an 
educational institution. But suppose a manu- 
facturer or a group of manufacturers establish a 
trust, of which the income is to be applied to 
research for the advancement of their own industry, 
it is apprehended that this would not be a charity 
in the legal sense, because the object of the research, 
while it might incidentally be for the general 
advancement of science, would be primarily for 
the benefit of the manufacturer or a group of 
manufacturers. 








Literature 
Electrical Contacts. By G. WinpREp, A.M.I.E.E. 

London: MacMillan and Co. 1940. Price 16s. 

net. 

Mr. WINDRED has done electrical power engineers 
a real service in collecting between two covers a 
digest of practically everything worth while that 
has been said on the much neglected subject of 
electrical contacts. He is already well known as 
the author of several illuminating articles on elec- 
trical contact phenomena, and on that account his 
book, which gives an account of the theory and 
applications of electrical contacts, is all the more 
welcome. Although cast in a form acceptable for 
reference purposes in connection with both design 
and research, the book throughout indicates the 
scope that exists for further work in the various 
branches of the subject. As Mr. Windred points 
out, existing knowledge in many of these branches 
is very incomplete, so that one may well hope that 
some concerted attempt may shortly be forth- 
coming to devote to electrical contact research the 
attention it deserves as a sphere of engineering 
activity of great practical importance. 

The subject-matter of the book falls broadly 
into three equal divisions. The first, comprising 
chapters on electrical contact phenomena, joints in 
electrical conductors and switch contacts, contains 
a wealth of information on the behaviour of elec- 
trical contacts ranging from contact resistance 
and voltage characteristics to the heating and 
efficiency of electrical joints, and from coherer 
action and the effects of surface films to rupturing 
capacity in switches and the influence of operating 
conditions on contact rating. The second 
division deals with associated subjects which deter- 
mine to a large extent the behaviour of contacts 
in practice, and thus covers chapters on circuit 
phenomena, ares and discharges, and the suppres- 
sion of arcs. The third section of the book consists 
of a chapter on contact materials, which is a mine 
of practical information, and a final chapter on 
sliding contacts, including a useful introduction to 
the classic problem of commutation. A particu- 
larly valuable feature of this new book is the 
bibliography of well over four hundred references 
arranged by chapters. 

Mr. Windred’s treatment of this vast subject is 
refreshingly practical and straightforward, while 
showing evidence of the care taken to be impartial] 
when discussing controversial matters. Altogether a 
painstaking piece of work and one that constitutes 
a real contribution to engineering knowledge. 





Letters to 


PEACE AIMS 


Srr,—As one of a younger generation, only just 
old enough to have been bombed in the ‘ Great 
War,” I have followed your *‘ Peace Aims ’”’ corre- 
spondence with great interest. Great thought, as 
Sir Ernest Benn remarks, is necessary in approaching 
this subject, but it is a pity that, having started from 
this point, he should conclude by revelling in his lack 
of constructive ideas. 

There is much that could be said about the prin- 
ciples on which the nation should be organised after 
the war, and a great deal of this would form a refuta- 
tion of Sir Ernest’s thesis. The emphasis, however, 
is on the word “ principles.”” We may not yet be 
ready for the blue prints of the new Society—-too 
many factors are still unknown—but we have enough 
data to determine the sort of society we want. 

Sir Ernest condemns what he calls ‘‘ Collectivism,”’ 
and from that extends his condemnations to the 
League of Nations. This failed, he avers, just because 
it was a League of Nations. But what of 1914 ? There 
was no League then, no Collectivism. The nations 
pursued their individualistic ends without the check 
even of the moral influence of any international law. 
Later in his letter, Sir Ernest suggests that the only 
way to preserve peace is by “ British domination.” 
But had we not that domination in the years before 
the ‘Great War”? And was it not just because 
another nation challenged that domination—naval, 
Imperial and economic—that war broke out? It 
seems to me that a policy based on the domination of 
one Power—no matter however confident in its 
** divine ”’ right—-is certain to lead to war, for sooner 





great number of hospitals and other charitable 





or later some other State, owing allegiance, perhaps, 
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the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


to other gods, may become conscious of its divine 
right to rule the world. Conflict will then be 
inevitable. 

It was not ‘‘ Collectivism ” that caused the League 
to fail, but just that thing which Sir Ernest wishes to 
see perpetuated—individualism. Individualism, that 
is, which recognised no responsibilities. Now, to 
whom does the individual owe these responsibilities ? 
Surely to others. Is it not because the. members of 
the League refused to accept these responsibilities— 
to China, to Ethiopia, and the rest—is it not just 
because of this that international iaw crunipled 
before the advance of Fascism, until at last two 
States at least decided to resist the domination of 
Germany ? I suggest that it is because the nations 
pursued a course based on narrow nationalist self- 
interest that Hitler was ever allowed to threaten the 
world. When Hitler finally began to put into practice 
the ideas expressed in the last paragraph of Sir Ernest 
Benn’s letter, and applied them to Germany, the 
logical result of a policy of international individualism 
without international responsibility was inevitable. 
That is—war. 

So much for the organisation of the ‘‘ comity of 
nations.”’ Let me now leave Sir Ernest to his self- 
confessed and unrepentant lack of constructive ideas 
to turn to more domestic questions raised by previous 
correspondents. 

In general, the matter under discussion was the 
control of industry in the new world which we all 
hope to see when the war is over. Is it not possible 
that factors other than industrial efficiency may be 
the most important in the organisation of society ? 

[ suggest that society must be organised so that all 
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men may enjoy the maximum “ fullness of life,” and 
that industry must be organised within society to that 
end. In other words, industry must be run to provide 
the means whereby all men can feel life worth living. 
The governing factor which should determine whether 
an industry is to be started, and the pace at which 
it should be run, should be the need which men have 
of the product of that industry. At present, industry 
is regarded either as a means to provide profit 
(unearned income) or a means to provide wages 
(earned income), or as a means to provide employ- 
ment, depending on the economic position of the 
individual considering the matter. Of these three 
factors the one which decides, primarily, whether the 
industry shall produce or close down is the first, the 
profit factor. The need which society may have for 
the product of that industry is not considered at all 
except in so far as it is reflected as profits through the 
operation of rather decrepit economic machinery. 
I suggest that this is wrong, and that so long as society 
must depend for its goods and services on such a 
system so long will society tend towards Fascism and 
war. 

Space prevents me from elaborating this thesis 
and from suggesting means whereby such an object 
may be obtained. 

Other correspondents may, 
criticise or elaborate my ideas. May I therefore 
conclude by summarising my belief? In the inter- 
national sphere, peace cannot be achieved without 
the establishment of some form of law based on the 
agreed co-operation of the greatest possible number of 
States. Within the nation domestic peace will not 
result until the means of production and distribution 
of goods and services are controlled on the basis of 
the needs of the people within the State. These two 
things go hand in hand, and if a true and lasting peace 
is to be established both must be done. 

March 4th. 


however, wish to 


TECHNICO. 


MACHINING H.E. SHELLS 


Sir,—l was much interested in the article on 
* Machining British Shells in Canada,” which 
appeared in your issue of March 7th, and would like 
to comment on it. 

The illustrations appear to refer to a shell of the 
H.E. type, but the calibre unfortunately is not given. 
[ note that the interior is not bored, but left in the 
black condition. During the last war, H.E. shell 
forgings had to be bored to strict limits and the 
bottom of the bore highly finished, while if the metal 
did not hold up to the boring tool at any point, the 
shell had to be ruthlessly scrapped. We were told 
that horrible things would happen if there was the 
least spot of black metal left in the inside. 

If I am correct in assuming that the abolition of 
the boring operation, which used to cost (piecework 
price) 2s. 8d. for an 8in. Mk. IV, and 5s. for a 12in. 
Mk. IV, is due to the instructions of the Minister of 
Supply to cut out all needless machining, is it too 
much to hope that he will look into the question of 
the necessity for base plates ? These were pre- 
sumably introduced many years ago to eliminate the 
danger of a premature explosion that might result 
from porosity or piping in the base of the shell being 
penetrated by the propellent gases. Surely with 
modern forgings this is a needless fear. Apart from 
the cost of the base plate stamping, the machining 
of one for an 8in. shell used to cost 6d., while the 
recessing and screwing of the shell base and the fitting 
of the plate cost a further ls. 6d. Then there was 
another 5d. for the riveting and facing off, making 
a total of 2s. dd. for what I think was useless work. 
Furthermore, the Woolwich inspectors were bound 
in honour to discover a certain percentage of ‘‘ loose 
base plates,” which meant that they had to be cut 
out and replaced at a further cost of 114d., in addi- 
tion to the cost of the new plate. 

When these costs are multiplied by millions, they 
amount to a very considerable sum, but even more 
important is the waste of man-power and machine 
capacity the operations involve, to say nothing of the 
enormous quantity of metal cut to waste. 

M.I. Mecu. FE. 


March 8th. 


THE PROFITS TAX 


Sir,—Regarding the fourth report of the Select 
Committee on National Expenditure, to which several 
references have been made in your journal, the follow- 
ing points occur to me as deserving of criticism :— 


On page 21 of the Committee’s report it is stated 
that while it is true that a contractor has nothing to 
gain from profits exceeding his pre-war standard, 
because the 100 per cent. E.P.T. appropriates all 
such excess, yet the maximum price should be fixed 
at the lowest possible figure, so that the contractor 





should be spurred to increase economy and exertion 
by the fear of loss. 

This suggestion does not give evidence of that 
impartiality and absence of political bias which one 
is entitled to expect from a Select Committee. 

If such an argument were employed with reference 
to the remuneration of labour, its fallacy would at 
once be apparent. For who would support the 
suggestion that a workman engaged on piecework 
should be asked to submit to the reduction of his 
piecework balances if they exceeded a reasonable 
(undefined) amount ; while, on the other hand, if his 
piecework earnings fell short of his day rate of wages 
he should himself bear the difference. 

In comparing the employers’ position with that of 
the workman, it should be remembered (a) that cost 
in the case of an employer answers to day rate of 
wages in the case of a workman, and (6) that profit 
in the case of an employer is equivalent to balance of 
piecework earnings over daywork wages in the case 
of a workman. 

It is stated in the footnote on page 22 of the report 
that the Ministry of Supply has been instructed to 
compute profit as a certain percentage on the capital 
employed, rather than on the volume of output 
achieved. Surely this is entirely illogical. 

We are entitled to assume that the real aim of the 
Government is (or at least that it should be) to obtain 
the maximum possible output from every establish- 
ment employed on Government work, and therefore 
to encourage efficiency. It is beyond dispute that 
all other things being equal, the firm which turns 
over its capital more rapidly is exercising more effi- 
ciency in the use of plant, premises, and labour than 
one which turns over its capital more slowly. Yet, 
under the instruction above referred to, the less effi- 
cient firm would, all other things being equal, receive 
a higher reward than the more efficient firm. 

A concrete example may clarify this statement. 
Firm A, with a capital of £1,000,000, turns over its 
capital once in the year, and, assuming an allowance 
of 10 per cent. on capital, it would receive, if earned, 
£100,000. Firm B, with a capital of £500,000, turns 
over its capital three times per annum, thus achiev- 
ing an output 50 per cent. higher than firm A while 
employing half the capital, and yet its reward on the 
same basis would be limited to £50,000. 

Apart from this fundamental lack of logic, it is 
impossible to assess the amount of capital employed 
with any degree of accuracy, unless the company is 
engaged exclusively on war work. 


March 7th. An EMPLOYER. 


REFLOATING SUNKEN SHIPS 


Sir,—-I was interested to read Mr. Ryves’ letter 
in your current issue. About the year 1896 a steamer 
named ** Ethel ’’ was coming up the River Witham 
to Boston, Lines, on a falling tide, and, touching one 
bank at the last bend before the dock entrance, she 
swung and grounded across the river. She was 
carrying a cargo of iron ore from Bilbao, and at low 
tide her side and bottom plates parted in front of the 
engine-room, the two parts of the hull, still united 
by the deck, forming a vee-shaped dam across the 
river and stopping all traffic to and from the dock 
for some weeks. 

Her cargo of iron ore was removed, and the forward 
hold, open to the water, was filled with empty oil 
barrels, the operation being completed two or three 
hours after low water on a spring tide. With the 
rising tide the centre of the steamer gradually rose, 
until the whole was practically in a normal straight 
line, and the stem of the ship was gently swung over 
to the other side of the river over a flat shelf which 
had previously been dredged. At low tide the steamer 
lay high and dry on the shelf, and it was then 
possible to make temporary repairs to enable her 
to be taken to Hull to be put in dry dock, where 
permanent repairs were carried out. 

G. E. SHaw, M.I. Mech. E. 

Aylesbury, March 12th. 


ENEMY-OWNED PATENTS 


Sir,—The position in regard to enemy-owned 
patents under the War Emergency Act appears to 
call for some explanation in order that it may be 
properly appreciated by British manufacturers. 

In the first place, it is quite wrong to assume that 
such patents can be infringed with impunity, because 
anyone may apply to the Comptroller for the grant 
of an exclusive or a non-exclusive licence to use the 
patent, and this entitles them to take the place of 
the patentee in regard to suing for infringement. 
Consequently, it is important for manufacturers to 
apply for licences under any enemy-owned patents 
which they wish to use, if only to safeguard their 





freedom to use a patented invention should a rival 
firm apply for a licence under the patent. 

Furthermore, the licences granted by the Comp- 
troller are not necessarily limited to the duration 
of the war, but may be granted for the remaining 
life of the patent. This is important, because it 
means that a firm putting in special plant, or building 
up a good business under an enemy-owned patent, 
will not have to discontinue using the patent at the 
end of the war, which it would otherwise have to do 
should the enemy owners of the patent refuse to 
continue their licence after the war. If a War Emer- 
gency Licence is not obtained from the Comptroller, 
however, the firm would in such circumstances have 
to discontinue using the patent after the war, for 
fear of infringement proceedings. 

It would therefore seem to be advisable : 

(1) For licences, preferably exclusive, to be applied 
for without delay in respect of any enemy-owned 
patents which firms may wish to use ; and 

(2) For a watch to be kept as to the licences under 
enemy-owned patents sought by rival firms, with a 
view, if thought desirable, to applying for licences 
also, before the Comptroller grants, as he may do, 
exclusive licences to the rival firms. 

CHAPAG 


Mareh 17th. (Chartered Patent Agent). 








Sixty Years Ago 


THE Stratus oF NAVAL ENGINEERS 


Ln the course of his remarks on the occasion of the 
introduction of the Navy Estimates in the House of 
Commons, on March 18th, 1881, Mr. Trevelyan 
admitted that naval engineers deserved somewhat 
different treatment from that which they had hitherto 
received, and promised that the Board of Admiralty 
would carefully watch over their interests. Naval 
engineers at that time—and for many years after 
wards—were dissatisfied not so much with their pay as 
with their social status. We had long and persistently 
advocated their cause, but in our issue of March 25th, 
1881, we warned them that they were drifting into a 
false position and that much mischief might ulti- 
mately be done to their cause by themselves. It was 
commonly asserted, we said, that the modern naval 
engineer was neither a gentleman nor an engineer. 
With limitations we accepted that statement as being 
not far removed from the truth. We went farther 
and even questioned the desirability of employing 
gentlemen in the engine-rooms of warships. A great 
deal was said concerning the responsibility devolving 
upon the engineers of a large ironclad, but even more 
responsibility, we argued, devolved on the driver of 
every express train in the kingdom. A single act of 
negligence on the part of a driver imperilled the safety 
of many lives and might result in the destruction of a 
train and engine valued at some £10,000 perhaps. It 
would be almost impossible for a naval engineer to 
do damage by negligence valued at such a sum or 
even one-tenth of it. The naval engineer had no 
designing to do, he built no engines and was not 
expected to make a suggestion. His use on board 
ship was to keep machinery in order and to do that 
he had to take off his coat and use his hands. Brain 
work was scarcely needed at all. Gentlemen, we said, 
did not follow handicraft trades. The work of a naval 
engineer, if properly done, was the work of a trades- 
man and was not professional labour. Under a new 
scheme of entry a new class of naval engineer was 
arising, composed of men who wore kid gloves and kept 
their uniforms clean. To remedy that evil and to 
get the work done the Admiralty had called into 
existence within the past ten years a body of men 
known as engine-room artificers, who did all the dirty 
work and all the work requiring the use of tools or an 
oil can. We disapproved of that arrangement and 
argued that the country would be much better served 
by employing as naval engineers thoroughly com- 
petent artisans who were not afraid of a chisel and 
hammer, with a superintending engineer over them 
who would as a matter of course be an educated, 
cultivated gentleman. The charge of marine engines 
in the Navy was neither ennobling, exalted nor 
intellectual. It called for no display of talent and 
gave no opening whatever to a really clever man, In 
the mercantile marine an able man had a hundred 
times the opportunity of showing that he had brains 
and could use them. 











SANDPAPER.—Ten years ago an American compat 
began an investigation to simplify the manufacture of sand- 
paper by the electrostatic deposition of abrasive granules 
upon an adhesively coated backing sheet. The results 
gave speed and economy in production and a superior 
finished article, because the grains have an absolutely 
uniform distribution, oriented in such a way that their 
long axes are perpendicujar to the backing sheet. Encour- 
aged by the success attained, the company’s technologists 
have turned their attention to the practicability of apply- 
ing similar measures to the production of dress and 
upholstery fabric. 
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A New Steam Engine and Boiler* 


By 8. L. G. KNOX, Englewood, N.J.; and J. I. YELLOTT, 
Chicago, Tl. 


THE current interest in high-pressure prime movers 
and forced circulation steam generators gives timeli- 
ness to the following brief description of a compact 
steam plant which embodies both of these features. 
Originally designed to provide an efficient, powerful 
and directly reversible unit for mobile purposes, the 
plant utilises a high-speed compound uniflow engine, 
for which highly superheated steam is supplied at 
pressures up to 700 lb. per square inch by a unique 
forced circulation boiler. In its present state the 
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Fic. 1—-The Knox Engine 
plant is non-condensing, but the engine may be dis- 
charged into a condenser and utilise to good advantage 
the additional energy thus made available. 
THe Knox ENGINE 

‘The prime mover of this plant is a high-speed com- 
pound uniflow engine of the steam reverse type, 
designed to operate at 1000 r.p.m., with steam at 
700 Ib. per square inch, 750 deg. Fah. It is double 
expanding, with one high-pressure and two low- 
pressure cylinders. The inlet valves are of the piston 
type, actuated by an auxiliary crankshaft, which is 


53-3 per cent., obtained under test when the engine 
was loaded to 70 H.P, or about 75 per cent. of its 
capacity. 

The relative size and general appearance of the 
unit are shown in Fig. 1. The general plan of con- 
struction is shown in Fig. 2, which gives the principal 
details of construction of the engine, but omits the 
passages by which the steam makes its way from the 
valves to the cylinders. The single high-pressure 
cylinder, 3}in. by 4}in., is located between the two 
low-pressure cylinders, 4}in, by 44in., as shown in the 
cross section of the cylinder block, Fig. 3. 

Steam is introduced through a control valve which 
serves both as a throttle and as a steam distributing 
valve. The direction of rotation of the engine is 
changed from forward to reverse simply by pushing 
the control lever to its forward or reverse position. 


SEQUENCE OF VALVE EVENTS 


When running forward the steam passes from the 
control valve, designated as V in Figs. 2 and 3, to 
the inner edges of the high-pressure valve, shown as a 
in Fig. 3. This valve, as well as the other two valves 
b and ¢, is a piston valve. These differ from the usual 
piston valves in two important respects: first, the 
valve has a rolling motion as well as a reciprocating 
motion ; thus the path of any point on the valve is 
an ellipse. The second unique feature is the serrated 
edges, which can be seen in Fig. 5. The combination 
of this unusual motion with the shape of the valve 
edges gives rise to the characteristics which will be 
discussed. 

The high-pressure cylinder discharges into a 
receiver space, which is composed of the unused 
volume within the engine casting. The discharge 
takes place through exhaust ports in the middle of 
the cylinder which are uncovered by the piston in the 
conventional uniflow manner. Auxiliary exhaust, 
necessary to keep compression down to a reasonable 
amount, is provided by the piston valves mentioned 
previously. 

As is explained ‘later, each valve is connected to 
two cylinders ; the outer edges to one cylinder, the 
inner edges to another. If the direction of rotation 
of the engine is such that the outer edges of a valve 
admit steam to a cylinder the inner edges of the same 
valve will open during the exhaust stroke of the other 





driven by gears from the main crankshaft. Exhaust 








cylinder, thus providing auxiliary exhaust for the 
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when the engine is reversed. When the control valve 
is thrown to the reverse position steam is no longer 
admitted to the inner edges of valve a, but rather to 


the outer edges of valve c. In the same manner, 
steam passes from the receiver to the outer edges of 
valve a and the inner edges of valve 6, whence it 
passes to cylinders A and B, respectively. The 
opposite edges of the valves again act as auxiliary 
relief valves. It is by this means that a cut-off of 
30 to 40 per cent. (depending upon the slope of the 
serrated edges) can be obtained in all the cylinders 
of this engine. Earlier steam reverse engines neces- 
sarily had 100 per cent. cut-off and consequently 
their steam rate was several times as high as that of 
the present engine. 

The usefulness of the serrated edges, in combination 











Valves 


Fic. 5—-Piston 


with the unusual rolling motion, lies in the fact that 
the effective cut-off can be lengthened, thus increasing 
the torque of the engine. The rolling motion of the 
valve is imparted by a simple arrangement which 
combines a segmental bevel pinion on the valve stem 
with a segment of bevel gear on the excentric strap. 
The vertical component of the motion of the strap, 
caused by the rotation of the excentric, causes the 
valve stem to turn first in one direction and then in 
the other. Both stem and strap have the same 
reciprocal motion, and so the gear segments are 
always in mesh. 





The serrated forward admission edges of the valves, 
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Fic. 2—Plan and Cross Section of Engine 


from all cylinders is accomplished by uniflow ports, 
with auxiliary exhaust provided by the piston valves. 

The outstanding feature of the engine is the valve 
gear, by which a number of useful functions are per- 
formed without introducing more moving parts than 
the minimum number required for a simple non- 
reversing engine with the same number of cylinders. 
Most important of these functions are the provision 
of expansion and the automatic increase of torque 
at starting and low speeds, without additional 
mechanism. The result of the special features of the 
engine is a steam consumption of 14-6 lb. per B.H.P.- 
hour (non-condensing), and an engine efficiency of 








* The American Society of Mechanical Engineers, Annual 
Meeting, New York, N.Y., December 2nd to 6th, 1940. Excerpt. 





second cylinder without any additional parts being 
required. 

Running forward, steam from the receiver is 
directed by the outer edges of valve b to low-pressure 
cylinder A (Fig. 3) and by the inner edges of valve c 
to the low-pressure cylinder B. These two cylinders 
exhaust through central ports similar to those in the 
high-pressure cylinder, the steam being carried 
through a manifold to the exhaust line. Auxiliary 
exhaust is provided for cylinder B by the inner edges 
of valve 6 and for cylinder C by the outer edges of 
valve c. 

The unique feature of this engine, as compared 
with other steam reverse engines, lies in the fact that 
each valve supplies a particular cylinder when the 
engine is running forward, but a different cylinder 








FiGs. 3 AND 4—Cross Sections of Cylinder Block and Boiler 


shown in Fig. 5, exemplify one of the advantages 
which may be obtained as a result of the combined 
reciprocating and oscillating movement of the valves. 
In an engine where high power-to-weight ratio is 
desired, as was the case in the present engine, this con- 
struction permits lengthening the admission period 
for a given angle of advance of the excentrics. This 
angle is limited to a rather narrow range, to obtain 
reversibility without serious reduction of efficiency. 
Because of the serrations, the valve, rolling over as it 
reaches its dead centre, remains open for a longer 
period than would otherwise be possible with the 
proper angle of lead. 
In engines where the power-to-weight ratio is not a 
prime consideration, these serrations can be omitted 
nd the admission edges provided with piston rings, 
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thus giving a shorter effective cut-off with resultant 
increase in total expansion ratio. 

At 8, Fig. 5, is shown a small slot or notch running 
longitudinally. The purpose of this slot is to lengthen 
the cut-off beyond that which would be possible with 
only the reciprocating motion of the valve, when the 
excentrics are set at an angle of advance which gives 
an economical point of cut-off. If this slot were 
exposed to steam when the valve approaches the 
point of admission, steam would be admitted to the 
cylinder so far in advance of dead centre that the 
engine would not operate. However, due to the rolling 
motion of the valve, the slot is covered by a bridge 
as it approaches the point of admission, and is rolled 
out into the steam space only after dead centre has 
been passed. It remains exposed to steam until nearly 
the end of the stroke, however. Its width ordinarily 
would be from 2 to 3 per cent. of the circumference 
of the valve. Thus, when the engine is starting or 
running at low speed, it is supplied with steam at 
approximately full pressure during practically the 
entire stroke. As it speeds up the amount of steam 
which gets through per stroke becomes less important. 
At maximum speed the effect on efficiency is negli- 
gible. Thus it is possible to obtain the effect of a long 
cut-off, and the resulting increased torque at starting 
and low speeds, with a fixed economic excentric 
position. This excentric position would normally 
give the same short cut-off at all speeds, except for 
this slot and the rolling motion of the valve. In this 
way is obtained the same effect of long cut-off and 
maximum torque at low speeds, with short cut-off and 
high efficiency at high speeds, which in other engines 
is only obtainable with a number of extra moving 
parts, requiring hand or governor manipulation. 

Engine balance, particularly important because of 
the high operating speed, is accomplished by two sets 
of counterbalances. One set is mounted on the 
excentric shaft, which rotates in one direction in a 
plane above the cylinders. The other set is mounted 
on the oil-pump shaft which rotates in the opposite 
direction in a plane below the cylinders. The system 
is so effective that there is virtually no vibration 
when the engine is running either forward or in 
reverse. 

Lubrication of the bearings, cranks and excentrics 
is accomplished by splash and by forced circulation 
from a small vane pump, through holes drilled in the 
crankshaft, to the surface of each crank pin. Lubrica- 
tion of the valve and pistons is accomplished by a 
multi-~plunger lubricator which sends cylinder oil into 
the main line and to each end of the three valves. 

The overall dimensions of the engine are shown in 
Fig. 1. The weight of the engine is 450 lb. and the 
maximum power of the engine is 90 H.P., giving a 
weight of 5 lb. per B.H.P. 


THE Knox Borer 


This boiler—Figs. 4 and 6—which was developed 
to supply steam to the Knox engine, had to be com- 





Fic. 6—Knox Boiler with Outer Jackets Removed 


pact, relatively light and capable of producing 
1500 Ib. per hour of steam at 700 lb. per square inch, 
750 deg. Fah., with smokeless combustion and high 
efficiency. The necessity for forced circulation was 
immediately realised, but the difficulty of controlling 
the once-through or coil boiler made it desirable to 
retain the stability and reliability of the conventional 
multitubular drum boiler. 

These requirements were met by using a new 
method of forced circulation, whereby a simple 
impeller in the middle lower drum, Fig. 4, causes the 
water to flow up through the riser tubes which 
surround the combustion chamber. 

The feed water is pumped into the two steam drums 
A, and Ag, after passing through economisers. Leading 
downward from these two drums are the down- 
comers, which are located in the third pass of the 
present boiler, and which connect to the two smaller 
lower drums B, and B,. The centre drum C at the 
bottom of the boiler is connected to the outer drums 
by headers at both ends, and within this centre drum 





is located a hollow impeller. This impeller is driven 
by a shaft which emerges from the header through a 
simple stuffing-box. When the impeller is rotated 
the pumping action creates a pressure which forces 
the water in drum C to pass upward through the 
risers which form the walls of the combustion 
chamber. The suction caused by the displacement of 
this water causes the water in B, and B, to flow into 
the middle drum, and thus a vigorous forced circula- 
tion is established. This circulation is quite uniform 
along the length of the drum. 


GENERAL DISPOSITION OF THE BOILER SURFACE 


The risers, through which the water is forced 
upward to the drum by the impeller, consist of four 
rows of stainless steel tubes, each being }in. outside 
diameter by 0-43in. inside diameter, and approxi- 
mately 3ft. long. The tubes are staggered, the dis- 
tance between centre lines being 1;in. The com- 
bustion space is therefore waterwalled, although it 


small twigs, leaves, small stones, &c., and where the 
flow must be maintained uninterrupted whilst the 
strainer is cleansed. In this device the operating 
mechanism is sealed off from the fluid flowing through 
the strainer. An internal drum, which can be rotated 
by means of an external hand wheel and worm and 
wheel gear through 180 deg., is divided into two com- 
partments. The water flows along the drum through 
the strainer in one of these compartments whilst the 
other strainer is cleansed in the other compartment. 
The ends of the drum are sealed against leakage by 
metal-to-metal faces. The whole is surrounded by a 
cylindrical chest. For cleansing purposes there are 
spray pipes within the drum. When the strainer in 
way of the flow is to be cleaned, the drum is moved 
round by the external hand wheel through 180 deg. 
until stops prevent further motion. The strainer in 
the other compartment of the drum is by this means 
brought in way of the flow. At the same time the 
mains cleaning water supply connected to the cleans- 





was found necessary to put refractory over the first 
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ARRANGEMENT OF SELF-CLEANING STRAINER 


few rows of tubes near the burner to provide radiant 
heat for vaporising oil, thus obtaining smokeless 
combustion and improved efficiency. 

The downcomers are located in the third pass of the 
boiler. The heat transmission is much less intense 
in these tubes because they are not exposed to the 
radiation from the flame. 

In order to supply dry steam to the superheater a 
dry drum D is provided above A, and A, and is con- 
nected to them by a number of small tubes. This dry 
drum is only necessary because of the small diameter 
of the upper drums in this particular boiler. The 
boiler performed quite well for a long time without 
this drum, but under intensive operation slugs of 
water would occasionally go through the superheater. 

The superheater is composed of a spiral coil of 
tubing and is located at the back of the combustion 
space, facing the burner, but separated from the 
combustion space by a screen of riser tubes. It was 
originally intended to install a second superheater 
around the burner, but this was found to be unneces- 
sary. Control of the temperature of the superheated 
steam was accomplished by injecting feed water into 
the inlet of the superheater. Steam temperatures 
above 800 deg. Fah. were obtained, although the 
temperature was usually kept around 750 deg. Fah. 

Three economisers are used, with the result that 
the flue gas temperature leaving the last economiser 
is always below 400 deg. Fah. The first two econo- 
misers are located in the last pass, on each side of the 
unit, in space which is available because the general 
shape of the boiler proper is cylindrical. One of these 
economisers can be seen in Fig. 6, while Fig. 4 also 
shows them. The third economiser consists of coiled 
tubing, located in the duct leading to the stack. 








Self-Cleaning Strainer 


In the accompanying engravings we illustrate the 
Gardner self-cleaning strainer made by Alley and 
MacLellan, Ltd., of Worcester. It was designed in 
close collaboration with Mr. William Gardner, of 
the English Electric Company, Ltd., particularly 
for use in power stations, but is suitable for other 
applications where water is likely to contain débris, 


with the spray pipe inlet. By opening a small gun- 
metal valve which controls the mains supply water 
under pressure is admitted to the spray pipe and 
washes away the débris from the strainer. A drain 
outlet valve is opened through which the washing 
water flows away. This valve is operated by a lever 
requiring only 65 deg. movement from fully closed 
to fully opened. Normally not more than ten minutes’ 
flow of the washing water is necessary to clean 
the strainer thoroughly. Access is provided at each 
end of the cleaning compartment for the renewal 





SELF-CLEANING STRAINER 


of strainer and spray pipe units, work which can 
be done without interfering with the operation of 
the strainer. 

The inlet and outlet flanges of the strainer are so 
arranged that the device can be fitted into a straight 
run of pipe. A foot is provided so that the strainer 
can be mounted on a floor pad. The accompanying 
drawing shows the detailed construction of the 
strainer, the dimensions being those suitable for 6in. 





bore pipework. 
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Improved Dynamic Balancing 
Machine 


A NEW type of dynamic balancing machine has 
been introduced recently by W. and T, Avery, Ltd., 
of Birmingham. 

The medium-sized machine described here is 
particularly suitable for handling crankshafts, arma- 
tures, cam shafts, pump units, and similar rotors 
which require to be balanced during rotation. A 
front view of the machine with a test body in position 
is shown in Fig. 1, while Fig. 2 illustrates its working 
principle. Thé body to be balanced is supported 
on oscillating bearing rollers which are adjustable 
in height to bring the rotor into line with the driving 
shaft. They are carried by two bearing uprights, 
which are displaceable along the machine base to 


have required a special calculation of conversion. 
It is apparent from the above description that the 
controls of the machine could be set to any desired 
compensation plane within a minimum of time. 

For production balancing, the work of setting the 
machine could further be facilitated and shortened 
by employing the chart setting method. This is 
done by affixing to the measuring table below the 
sliding chart a scale drawing of the test body, which 
indicates the vertical planes where correction of 
the out-of-balance error is required to be made. 
Sliders and fulcrum points need only be set to the 
marks shown on the drawing. The fulcrum points 


are so arranged that they are capable of locking or 
releasing the rocking bar as desired, giving the latter 
an opportunity of oscillating about the locked fulcrum. 
This arrangement allows for alternately balancing 
the test body in both planes without end-to-end 





It is not necessary 


reversal, 7.e., in one operation. 
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FiG. 1—DYNAMIC BALANCING MACHINE 


suit test bodies of various lengths. The spring 
system supporting the bearing rollers can be adjusted 
so as to correspond with the weight of the body under 
test. The machine shaft which rotates the specimen 
is driven synchronously with another oscillating 
anit by an electric motor common to both. This 
unit consists of a dise provided with an out-of-balance 
weight of known magnitude and position, and pro- 
duces an adjustable centrifugal counterforce in 
imitation of, and in opposition to, the disturbing 
force caused by the unbalance of the test body. 
Upon proper adjustment by means of two hand wheels 
in front of the machine housing, these two forces 
will cancel each other out, and at this stage, which 
is indicated by two dial gauges connected to the 
uprights, the machine shows automatically the 
balancing result, 7.c., the magnitude of the out-of- 
balance on the measuring chart. which slides along 
the machine table in harmony with the counter- 








FiG, 3—SMALL DYNAMIC BALANCER 


balance weight, and the angular position on the 
angular dise provided on the machine housing. 

The compensating counterforce unit is connected 
to a rocking bar supported by two fulerum points 
in front of the machine housing, which can be set 
so as to equal to scale the distance between the 
pre-selected vertical compensation planes of the 
test body. The position of the fulerum points can 
be adjusted to the measuring’ system by means of 
two sliders provided on top and bottom of the 
measuring table and connected by a measuring cord 
which at its point of intersection with the sliding 
chart indicates the amount of unbalance in inch- 
ounces. In other words, the test body between 
its pre-selected vertical compensation planes is 
reproduced to scale by the rocking bar between the 
two fulcrum points. The advantage of this arrange- 
ment is that the compensation planes are coincident 
with the rocking axes, thus eliminating any residual 
uncompensated balancing moments, which would 








FiG. 2—WORKING 


to run the machine at a fixed speed, as the counter- 
acting compensating disc is driven by the same 
electric motor as the body under test. 

The test body can be removed from the machine 
for correction after balancing in both planes is carried 
out, so that the machine is then immediately free 
for dealing with other specimens. If. in a special 
case, after balancing and correcting, a test run is 
required, the compensating device of the machine 
can be declutched by means of a clutch lever in 
front of the machine housing, giving the test body 
an opportunity of running freely within the bearing 
rollers. The dial gauges will then indicate whether 
or not the body is in dynamic balance. The machine 
is suitable for handling rotors with a weight of 
from 10]b. to 220lb. Another type of machine, 
serving the same purpose and working on the same 
principle with a capacity of from 3} 0z. to 10 Ib., is 
shown in Fig. 3. 








Vertical Milling Machine 


In the accompanying engraving we illustrate the 
C V M 25 vertical milling machine made by Kendall 
and Gent (1920), Ltd., of Manehester. The general 
sturdiness of the design is well shown in the engraving. 
The main sliding surfaces and table guides on the 
base are arranged directly beneath the milling spindle. 
and the slide ways at rear of table are fully protected 
by close-fitting sliding covers. Drip channels round 
the base drain into a coolant tank formed in the base 
rear extension. The column has a broad base which 
is rigidly secured to the base extension. The milling 
head is fitted to the column ways with full-length 
adjustable taper strips for wear compensation. All 
the necessary driving gears for the full range of 
spindle speeds are self-contained within the head. 
Raising and lowering of the head is controlled by 
push-buttons actuating a horizontally mounted, 
constant-speed, reversible motor at the top of the 
column. Overrunning in the upward direction is 
prevented by an electric limit switch, whilst the 
downward movement can be limited by an adjust- 
able dead stop. Contact with this stop operates a 
slipping clutch. 

The heat-treated high-tensile steel spindle runs 
in anti-friction bearings which take the radial load. 
Double-thrust washers take the reaction of the cut 
and the weight of the spindle. A large-diameter 
sleeve which has fine hand adjustment for setting 
the cut carries the spindle. A large-diameter dial 
indicator, visible in the engraving, together with an 
adjustable depth stop; enables the operator to set 
the cut to within 0-00lin. To adapt the machine 
for a sequence of operations on one component, & 
series of adjustable depth stops can be supplied. The 








spindle nose is flanged for the direct mounting of 





large-diameter face milling cutters and is bored to 
B.S.1. non-stick taper tolerances. The drive comes 
from a constant-speed motor carried on the side of 
the column and passes through multi-endless V ropes 
to the first driving shaft on top of the column. 
Eighteen spindle speeds are available. As a safety 
measure it is arranged that stoppage of the spindle 
motor under any circumstances automatically stops 
the feed motor. 

The table longitudinal traverse is effected through 
worm and semi-circular rack gear. Substantial 
ball washers take the thrust. In-traverse is operated 
by a large-diameter steel screw which is protected 
against falling chips. Hand adjustment is available 
for both these motions and rapid power motion is 
provided in both directions. All table feeds are 
reversible. The power is obtained from a constant- 
speed motor coupled through reduction gearing to 
the change-feed box under the left-hand end of the 











PRINCIPLE OF DYNAMIC BALANCING MACHINE 


table. Eight changes of table speed are available 
for each spindle speed. The direction of the table 
traverse is controlled electrically by a switch which, 
when placed in any of the four positions, determines 
the direction of traverse. Feeds can be tripped at 

















VERTICAL MILLING MACHINE 


any predetermined position by means of adjustable 
stops. 

The following table gives some particulars of the 
machine :— 


Distance from centre ef spindle 
to face of column Er 
Height admitted between spindle 

nose and table ie ong Pu 
Spindle speeds 


22in. 


2ft. 2in. (max.) 

Fighteen from 15 r.p.m. 
to 840 r.p.m. 

Kight from lin. to 12}in. 
per minute 


Table feeds ... 


Rectangular table : 


Working surface : Length 5ft. 6in. 
Width 19in. 
Longitudinal traverse 4ft. 6in. 
pe ee eee . 2lin. 
Motor for driving milling head 
(reversing) 10 H.P. 
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Welded Steel Framed Carillon 


THE carillon of thirty-two bells illustrated was 
recently presented to the City of Dayton, U.S.A. 
It represents an interesting structural fabrication. 


The structure consists of five towers and the 
welded steel framework weighs 102 tons and is 


1573ft. high. The centre pole tower with cross arms, 














THIRTY-TWO BELL CARILLON 


consisting of 5-ton double-webbed welded girders, 
carries the thirty-two bells, which weigh 22 tons. 
Each of the four main steel towers consists of five 
arc welded sections, a top section of 27ft., three 
intermediate sections of 35ft. each, and a bottom 
section of 25}ft. Angles were used as vertical and 
horizontal members and as diagonals. The horizontal 
angles have their flanges extending outwards to 
serve as supports for the stone facing. Angles at 
the base of each frame are 8in. by 8in. by I}in., and 
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ERECTION OF CARILLON 


at the top are 8in. by 8in. by in. Each tower is 
3ft. 6in. by 6ft. at the base, tapering to 3ft. 6in. by 
4ft. at the top. Measuring from the outside of one 
tower to the outside of the tower opposite the struc- 
ture is 30ft. overall. The arc welding was carried 
out entirely with equipment and shielded arc elec- 
trodes supplied by the Lincoln Electric Company, Ltd. 
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Rubber-Tyred Industrial Tractor 


A RUBBER-TYRED industrial tractor, illustrated 
herewith, is now being made by Caterpillar Tractor 
Company, of Peoria, Illinois. It is capable of hauling 
more than 13 tons of earth at 18 m.p.h. The firm has 
also designed and built an 11 cubic yard heaped 
measure, bottom dump, pneumatic-tyred wagon to go 
with the new tractor. Hydraulic scrapers, especially 
designed for the machine, are manufactured by the 
LaPlant Choate Mfg. Company, Inc., of Cedar Rapids, 
lowa ; and cable-controlled scrapers, by R. G. LeTour- 
neau, Inc., of Peoria. The ‘‘ DW-10” tractor has been 
introduced specifically for use on road building, 
construction and national defence projects, where 














the treatment of all sewage from the city of Chicago 
and sixty suburban communities, an area of 445 
square miles was divided into four districts, the 
largest of which is served by the present South- 
West Works. As the first step in the enlargement a 
turbo-blower unit with capacity of 100,000 cubic 
feet per second will be installed, sixteen final settling 
tanks and four sludge concentration tanks will be 
built, sludge disposal plant increased, and facilities 
added for handling screenings, scum grit, coal and 
grease, as well as for the manufacture of fertiliser. 
With all this completed the final stage will include the 
construction of eight more aeration tanks, twenty-four 
final settling tanks, two more blower units of 100,000 
cubic feet capacity, and such auxiliary works as 
operating galleries, service tunnels, &c. In the 
primary settling tanks the detention period will be 








INDUSTRIAL TRACTOR AND BOTTOM DUMP WAGON 


speed, long hauls and other physical conditions are 
favourable to rubber tyres. 

The tractor is driven by a D468 ‘* Caterpillar ”’ 
diesel, six-cylinder, water-cooled, engine. It weighs 
14,500 lb. and has a tractive effort of 13,000 Ib. in 
low gear with a loaded wagon or scraper. A quick- 
acting vertical type governor gives fast pick-up to 
get the loaded tractor and wagon to full speed. The 
transmission is of the constant-mesh type and pro- 
vides five forward speeds, ranging from 2-4 to 18 
m.p.h., and one reverse speed of 3 m.p.h. The tractor 
has a “high traction” differential, which gives 
increased pulling ability under unfavourable ground 
conditions. This differential applies greatly increased 
torque to- either driving wheel, should the opposite 
wheel start slipping: In addition to increased pulling 
power, this increase in torque lessens tyre slippage. 
The actual transfer of torque from one wheel to the 
other reaches a ratio as high as 1-7 to 1. The turning 
radius of the tractor and wagon is only 20ft. 

The *‘‘ Caterpillar’? wagon has 84 cubic yards 
struck measure capacity, and 11 cubic yards heaped 
measure capacity. The body is of the hopper type to 
provide a large target, ensuring economical loading 
operations with any type of loading equipment. It 
is constructed of pressed shapes formed from plates 
of special alloy steel, and is of all-welded construction. 
The body measures 13ft. 2}in. in length by 6ft. Llin. 
in width at the top, and 10ft. 10in. by 4ft. 9in. at the 
bottom. It has a depth of 3ft. 6in. A rear bumper 
is provided on the wagon to facilitate dumping or 
loading operations where a pushdozer is required. It 
also acts as protection to the rear wagon tyres. The 
full length bottom dump doors on the wagon are 
hydraulically operated from the tractor and are 
designed to permit ejection of material at any desired 
speed, thus reducing the amount of bulldozing neces- 
sary on the fill. There are approximately 3lin. of 
clearance with the doors in hauling position, and 
133in. clearance with doors open to a maximum. 
The tractor wagon combination weighs 24,500 Ib. and 
measures 32ft,. 8in. in length. 
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* An Immense Sewage Works 


The largest of the several sewage treatment 
plants which serve different sections of the city of 
Chicago is the South-West plant, of the activated 
sludge type, with a capacity of 400 million gallons 
daily. It is believed to be the largest sewage disposal 
plant in the world, but is to be practically doubled 
in size and capacity, providing activated sludge treat- 
ment for 950 million gallons daily. Under a compre- 
hensive plan adopted nearly twenty years ago for 





twenty-seven minutes, but in case this may prove 
insufficient additional tanks are provided for, in order 
to increase this period to twenty-eight and a-half 
minutes. The spiral flow aeration tanks are to be 
434ft. long and 135ft. wide, with a depth of 15ft. of 
water over the diffusion plates. By mixing the 
effluent from the 108 Imhoff tanks of the West Side 
Works with the settled sewage of the South-West 
Works, variations in strength of the latter will be 
equalised, such variations being due to periodic 
discharge of highly concentrated industrial wastes 
from the cattle yards and meat packing plants. Sludge 
drying facilities will handle 665 tons of sludge daily, 
and there will be steam generating capacity for 
600,000 Ib. of steam per hour at 425 lb. pressure. 


Aeroplane Factory Construction 

The present sharp activity in preparedness 
for defence in the United States has led to great 
expansion of factories for aeroplane construction to 
serve both military and commercial demands. Several 
of these plants are situated in California, where the 
climate and other conditions are particularly favour- 
able. At one plant the entire yard area has been 
paved with asphalt and fitted with connections for 
electric current and compressed air, as nearly one- 
third of the manufacturing operations can be carried 
on in the open air. Cab-controlled electric trolley 
hoists on a monorail system operate through the 
buildings and yards. A notable structure at another 
plant is a hangar of three-hinged steel arch con- 
struction, with an end opening of 250ft. width and 
35ft. height. Under a test load of 14 tons the trusses 
deflected only }in., and in building a huge aeroplane 
loads up to 10 tons were handled by tackle attached 
to the trusses. The delivery of finished aeroplanes is 
generally by flight, only aeroplanes for foreign orders 
being crated. Wide spacing of interior columns and 
roof truss spans of 200ft. are usual practice, with a 
clear headroom of 30ft. or 40ft. in final assembly 
areas. Near the receiving department are usually 
the metal cutting and shaping shops, with drop 
hammers and presses. Next will come the machine 
shop and the sub-assemblies for wings, centre 
sections and motor mountings. With fuselages set 
up in the final assembly area, with parts brought from 
the sub-assemblies, less headroom is needed in these 
departments so that mezzanine floors are used exten- 
sively. Line production methods begin in the final 
assembly area, where the clear headroom is 35ft. to 
40ft.; there may be one, two or three production 
lines, in which the aeroplanes advance the length of 
one aeroplane at definite intervals. There is a general 
tendency towards the use of fluorescent lighting in 
areas where close and accurate work is performed. 
With this system the intensity of light is 50 to 60 
foot-candles. Main doors ride on top and bottom 
guide rails, or telescope in four sections, which rise 
between the roof trusses. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Metals in Wartime 


The Institute of Chemistry of Great Britain and 
Ireland has published a brochure entitled ‘ Empire 
Mineral Resources and their Relation to the War Effort,”’ 
by Sydney J. Johnstone. This booklet covers the twenty- 
third Streatfeild Memorial Lecture. 1940, Although no 
nation is endowed with adequate supplies of all the fifty 
or more minerals of commerce, the British Empire is 
particularly well supplied with workable deposits of many 
important minerals and probably attains a greater degree 
of self-sufficiency in this respect than does any other 
political unit in the world. Although no single Empire 
country has workable deposits of all the minerals necessary 
to render it self-sufficient in this respect, the supplies 
available from the Empire as a whole are largely comple- 
mentary. The booklet points out that strenuous efforts 
have been made in some countries to overcome their 
domestic mineral deficiencies by the use of substitute 
products; but these efforts have only met with partial 
success, for there are still many minerals which cannot be 
adequately replaced and must be regarded as virtually 
indispensable to modern industry. In describing the 
Empire’s share of mineral wealth the minerals dealt with 
are classed as those of which the Empire normally exports 
large quantities ; minerals of which the Empire normally 
has adequate supplies and an exportable surplus; and 
minerals for the supply of which the Empire depends in 
some measure upon foreign countries, but of which it has 
important resources ; and finally minerals for the supplies 
of which the Empire almost entirely depends upon foreign 
countries and of which its resources are comparatively 
small. This latter category includes antimony, borates, 
molybdenum, petroleum, potash, pyrites, quicksilver and 
native sulphur. These are described as “ our deficiency 
minerals *’ and although few in number are of considerable 
importance for war purposes. The deficiency in Empire 
supplies may be due to the absence of known workable 
deposits or to the known deposits being too poor to work 
economically. Abundant supplies of several of these 
minerals are obtainable from America. In 1938 the 
United Kingdom mineral production accounted for 
41-6 per cent. of the total value of the Empire pro- 
duction of minerals. The Dominions, India and Burma 
contributed 50 per cent. It is suggested that in the case of 
ferro-alloys, which are important to steel manufacture 
and before the war were imported chiefly from Norway 
and Sweden, and a small amount from France and Belgium, 
the time is ripe for a comprehensive Empire ferro-alloy 
industry to be organised, possibly in Canada, which has 
ample resources of cheap water power. The booklet deals 
briefly, but comprehensively, with the various metals ot 
the Empire. 


The Pig Iron Market 


No change of importance has occurred in the 
pig iron position over the past week or two. On the North- 
East Coast the output of Cleveland foundry iron is small 
and intermittent since most of the furnaces are employed 
in producing basic iron for the steel works. Now and 
again a furnace is temporarily put on the production of 
foundry iron, but this is infrequent. The supplies of 
foundry reaching the district are from the Midland pro- 
ducers, and consumers on the North-East Coast have now 
become accustomed to using these brands. Supplies are 
reaching the district freely, and although earlier in the 
year there were complaints of transport delays, these have 
been overcome. Licences for foundry iron to consumers 
are issued with some freedom, and there is no difficulty in 
obtaining supplies, as the Midland blast-furnaces are 
understood to be holding reserve stocks. In the Midlands 
the heavy engineering and jobbing foundries are fully 
employed on Government work, and those associated with 
the machine tool industry are particularly busy. These 
foundries principally use low phosphoric and hematite 
iron, which is not always easy to obtain from home pro- 
ducers, and the Control is distributing imported iron of 
the requisite quality to those firms urgently in need of it. 
There is a good demand also for refined irons from firms 
in the Midlands, and there seems to be no shortage of 
these descriptions. In Lancashire, however, an increase 
in the demand for refined irons has been noticeable, chiefly 
from the heavy engineering foundries. The light castings 
makers all over the country are taking larger quantities of 
high phosphoric pig iron than was the case earlier in the 
year, but few of them are fully employed. More Govern- 
ment work, however, has been given out lately, and a 
certain amount of covering has led to an improved demand 
for high phosphoric foundry iron. The Scottish pig iron 
market continues active in both the steel-making and 
foundry departments. There is a better demand from the 
light castings industry. Consumers are getting most of 
their supplies from the English Midlands, and no Cleve- 
land iron is obtainable. 


Scotland and the North 


Good supplies of raw materials are reaching the 
Scottish steel works, and this enables production to be 
maintained in all departments at the recent high levels. 
A large proportion of the output is going to consumers 
engaged on Government work. All the consuming indus- 
tries in Scotland are employed on national work, and so 
great is the demand that notwithstanding the big outputs 
of the steel works these have to be supplemented by 
imports from abroad, chiefly from the United States. 
Recently there has been a slight relaxation in the pres- 
sure from consumers, but this is regarded as being only 
temporary, and all the producers of finished steel have full 
order books. In fact, it is evident that the steel works 
have more orders in hand than they will be able to execute 
in the delivery period which closes at the end of this 
month, and a considerable tonnage will have to be carried 
over. The demand for plates from the shipyards, Joco- 


Export quantities are f.o.b. steamer 


and although there does not appear <o be any great surplus, 
consumers are obtaining their full requirements. The 
Control naturally is carefully scrutinising applications, the 
more so probably in view of the threatened intensification 
of the German U-boat warfare. Whenever licences are 
granted, however, consumers find no difficulty in obtain- 
ing their supplies, and there have been no complaints of 
delays in deliveries. In the United States the position 
does not seem to have materially altered and the passage 
of the Lease and Lend Bill has had no direct effect upon 
the situation, although it has removed doubts, if any 
existed, that the United States will see that Great Britain 
and Empire countries will obtain their requirements. The 
domestic price is unchanged at 12c. and for export rules 
at 10-50c. to 10-70c., f.a.s. 
much copper available for export to other than British 
countries, although no doubt certain countries which are 
in the habit of placing small routine orders will be afforded 
the necessary facilities. The domestic demand in the 
United States is maintained at a high ievel since the re- 
armament programme there is absorbing considerable 
quantities and there does not appear to be any surplus 
after consumers’ needs have been met. 
are reduced to a low level and copper from Latin America 
is already being allocated. It is understood that in March 
25,000 tons will be distributed to the American domestic 
trade and each month thereafter until the following 
October. . .. 
tone and there has been a slight advance in prices. Export 
licences are being granted, but for restricted quantities, 
and few applicants obtain permission to export the 
full 
backwardation, which a fortnight ago had been nearly 
worked off, has become wider and now varies between £2 
and £3. 
consumers there are absorbing good quantities. 
stocks in Great Britain appear to be sufficient to warrant 
confidence and consumers here are getting all they require. 


British munition makers and firms engaged upon war 
work. The situation, however, remains comfortable and 
there seems to be plenty of lead in stock to meet the 
demands of the consuming industries, whilst supplies con- 
tinue to reach this country with regularity. In the United 
States the market has been active, largely as a result of 
the impetus given to consumption by the American re- 


Unless otherwise specified home trade quotations 


and the mills are working at capacity. 
demand for this material being likely to fall off, the expan- 
sion in the call for shipbuilding material will undoubtedly 
increase the pressure upon the producers. The only 
department in which there has been a definite decline in 
the demand since the beginning of the year has been in 
heavy structural steel. Government work, however, is 
absorbing good quantities of the lighter joists and sections. 
The marine wad general engineers have orders in hand 
sufficient to keep them busy for several months, and are 
taking up good quantities of steel. The armament industry 
also is requiring considerable quantities of special steels, 
and this demand appears to be increasing. Good tonnages 
of light and medium bars are passing to the bolt and nut 
makers, who are receiving large orders from the shipyards. 
In Lancashire the demand for semi-finished steel is unre- 
mitting, and the home supplies are supplemented by 
imported material. There is also a strong demand for 
bright steel bars. A noticeable feature of the market has 
been the brisk request for special steels from the armament 
makers. 


The North-East Coast and Yorkshire 


The expansion in the demand from the munition 
makers and shipyards has thrown an increased strain upon 
the productive capacity of the works on the North-East 
Coast. Outputs, however, are being pressed to the utmost, 
and the demand is being satisfactorily met. There have 
been delays in delivery, but these have been principally 
due to transport difficulties, and have been more or less 
of a seasonal nature. These troubles are being rapidly 
overcome. It is expected that before long, transport 
facilities, in spite of the heavy. strain to which they are 
being subjected, will be restored to normal. All depart- 
ments of the steel works are being operated at capacity, 
but production is passing into immediate consumption, 
and the demand appears to be growing. Most of the output 
of finished steel is for use in Government work, and there 
is little surplus for ordinary commercial needs. The 
plate position is reported to have improved, and some of 
the works have slightly shortened the periods required 
for delivery. At the same time there is an insatiable 
demand for this class of steel material from the shipyards, 
the boilermakers, and tank makers, and most of the 
works are reluctant to accept fresh orders, owing to the 
congested state of their order books. The demand for 
structural material is not so insistent as in the earlier part 
of the year, but is still absorbing large tonnages of joists 
and sections. The recent increased call for special and 
alloy steels, although perhaps not so urgent as it was, is 
still exceptionally strong, and some delays in delivery of 
certain classes are reported. The Yorkshire steel works 
are all fully employed, and the Sheffield steel makers have 
order books which will keep them busy for many months. 
The demand for basic steel products has shown no signs of 
slackening, and record outputs are reported. There is 
an important and vigorous request for high-speed steel 
and tool steel, arising from the speeding up of the war 
effort. An important business is also passing in acid carbon 
steel, and at the moment the demand is said to be in 
excess of the production. 


Copper and Tin 
The British copper position reimains satisfactory, 


There does not seem to be 


In fact, the stocks 


The tin market has developed a rather firm 


quantities for which they have asked. The 


Business in the United States has been fair and 
The 


Lead and Spelter 


Large tonnages of lead continue to pass to the 


So far from the 





States appears satisfactory, the producers are not unlimited 
sellers and in some cases have restricted their sales on 


certain orders. It is understood also that they are allo- 
cating their metal direct to consumers. It is generally 
thought that the time is coming when the United States 
will restrict building operations, as has been done in this 
country, in order to ensure supplies for their own war 
industries as well as to meet the British needs if necessary. 
Prices there are unaltered at 5-75c., New York.... In 
Great Britain supplies in the spelter market are adequate 
to meet the demands, but in view of the general world 
tightness in this metal it is probable that the Control is 
carefully watching the position. Whilst consumers engaged 
upon national work are getting the metal they require, it 
is probable that there is no great surplus. In the United 
States tight conditions rule, but consumption is on a big 
scale and users are not being kept short of supplies. In 
this metal it would appear that the position in Great 
Britain and America is much the same. Great care has 
been taken to ensure that the brassmaking industry receives 
all the metal it wants. According to figures issued by the 
American Bureau of Mines, the output of spelter in the 
United States in 1940 from domestic and foreign ores was 
674,100 tons, about 33 per cent. higher than in the previous 
year. In addition, 47,800 tons of redistilled secondary 
zine was produced, making the production of all grades 
721,000 tons. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street. 
London, S.W.1. The price of each specification is 2s. 3d. post 
free, unless otherwise stated. 


PHOSPHOR-BRONZE AND PHOSPHORUS 

DEOXIDISED BRONZE TUBES 
No. 2 T 52—1941. A revised edition of the B.S. Speci- 
fication for hard-drawn phosphor-bronze and phosphorus 
deoxidised bronze tubes for aircraft purposes has been 
issued. The principal revisions are as follows :—The 
addition of manufacturing tolerances for tubes having 
a wall thickness of jin. and up to lin. The size of the 
parcels for the selection of test samples is graded according 
to the weight per foot run of the tubes. Tubes having a 
wall thickness over fin. are required to have an ultimate 
tensile stress of 23 tons per square inch. Price Is. 3d., 
post free. 


BRASS TUBES AND SCREWED GLANDS FOR 
CONDENSERS 


No. 378—1941. This specification is intended to replace 
B.S. 3000, issued in 1921, and B.S. 378, published in 
1930, as it is considered that these two publications, 
dealing with Condenser Tubes and Screwed Glands for 
Condensers for Marine Purposes and for Land Purposes, 
respectively, might with advantage be co-ordinated in 
one specification. The original specifications have been 
reviewed and slight modifications made, especially with 
a view to expressing the tolerances on size more clearly. 


VULCANISED FIBRE RODS AND TUBES 

No. 934—1940. The original edition of the specification 
for vulcanised fibre for electrical purposes, published in 
1926, covered sheets, rods, and tubes. The 1936 revision 
dealt with sheets only and a new specification for rods 
and tubes has now been issued as B.S. 934—1940. The 
specification is based on the results of tests carried out 
by the Electrical Research Association on representative 
vuleanised fibre (natural colour) rods and tubes of a 
quality suitable for electrical purposes. Limiting values 
are prescribed for various properties, and methods of 
test are described. 


ARC WELDING AS APPLIED TO TUBULAR STEEL 
STRUCTURAL MEMBERS 
No. 938. In the revision of B.S. 538, Metal Are Welding 
in Mild Steel as Applied to General Building Construction, 
which was issued in April, 1940, a note was included, 
pointing out that the requirements of that standard are 
not applicable to the welding of tubular steel sections. It 
was considered that the factors affecting the welding of 
tubes—namely, the quality of steel of which the tubes are 
made and the forms of welded joint which are appropriate 
—were sufficiently diverse from those for the welding of 
normal mild steel sections as to justify the preparation of a 
separate publication. This new specification, B.S. 938, 
has therefore been prepared to provide for the welding of 
tubes in steel construction. The economy in weight that 
can be obtained by using this method of construction in 
roof trusses is mentioned in Bulletin No. 8 of the Depart- 
ment of Scientific and Industrial Research. 





LOCO. TYPE MULTITUBULAR BOILERS 


No. 931. This specification is the last of the series for 
cylindrical boilers. The specification applies to locomotive 
type multitubular boilers for stationary, semi-portable or 
portable purposes and locomotive type boilers for road 
rollers and traction engines, but not to railway locomotive 
boilers. Formule are given for the minimum scantlings 
and apply to boilers working under average normal con- 
ditions of draught, good feed water and adequate main- 
tenance supervision. Where working conditions are 
adverse, e.g., abnormal evaporation, corrosive or bad feed 
water, exposure to the elements, or where of necessity 
maintenance supervision will be inadequate, it is recom- 
mended that the minimum scantlings found by calculation 
from the formule given should be increased. The simplest 
method of compensation for adverse conditions of the 
kind is stated to be to design for an increased working 
pressure. The specification, like the others in the same 
series, was prepared in collaboration with the boiler 
insurance companies, boilermakers, users and classification 








motive builders, and other industries continues unchecked, 





armament programme. Whilst the position in the United 





authorities. Price 3s. 9d. post free. 
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Notes an Memor anda Str Percy Barns, Bart., has been re-elected President 
of the Institute of Marine Engineers. 
- Mr. Dean C. J. MackENzr® has been elected President 
F es 3 of the Engineermg Institute of Canada. 
Rail and Road ‘miscellaneous " vessels, of 50,268 tons gross. Other} wn. L. F. Seawant hes been appointed managing 
i contracts brought the total to 1,551,878 tons gross, which tiveat f the Sut Sinai tin Lond 

L.M.S. Troop * Spgcrats.”—Since the beginning of | compares with 1,544,790 tons gross, on December Ist | ™°°'O" & Se 8u marine Signal Company (London), Ltd. 


the war the L.M.S. Railway has run 10,512 special trains 


conveying 2,960,142 men and 86,308 officers of the 
Fighting Forces. 
YucataN Raitways.—The United Railways’ of 


Yucatan, which for a number of years have been under 
the management of the Union of Employees, has been 
taken back by the Government, the majority stockholder. 
Neither the lines nor the workers have benefited by the 
experiment. 

BRIDGE FOR MrnrinG TeERRITORY.—The Quebec Govern- 
ment is seeking authorisation to build a new bridge in 
Dubuisson, Abitibi. The bridge will be on the new high- 
way between Amos and Rouyn and will span an arm of 
de Montigny Lake, which is a connecting link with nearby 
Lemvine Lake. It will be in Quebee’s north-western 
mining area. 

CoNnTROLLED Scrap Prices.—The Pennsylvania, New 
York Central, and several other American eastern railways 
have warned scrap dealers that they will not accept bids 
which the Price Stabilisation Division of the President’s 
National Defence Council considers too high. The 
railways would prefer lower prices of scrap than higher 
prices of finished steel. 

MINIATURE RatLway FOR A MusEuM.—The Atchison, 
Topeka and Santa Fe’s gift of a completely equipped 
miniature railway system to the Museum of Science and 
Industry at Chicago was formally accepted recently by 
the Museum’s President at a luncheon attended by several 
hundred representatives of industry. The model occupies 
3000 square feet im the east wing of the Jackson-Park 
Institution. It is laid out on a table 50ft. by 60ft. 


Wetsu HicHianp Raiwway.—The Lleyn Rural Council 
has been authorised to sell the disused track of the Welsh 
Highland Railway as scrap for munition purposes. Since 
the line ceased to be worked all the councils which con- 
tributed to the cost of building the undertaking haye 
advocated selling except the Deudraeth Council, which 
held that the section between Croesor Junction and 


Portmadoe was necessary for the future development of 


the Croesor and Rhosydd slate quarries. 

THe “Emprme Strate Express.’—The New York 
Central is about to replace its present ‘‘ Empire State 
Express,’’ which celebrates its fiftieth anniversary this 
year, with two modern trains to cost more than 2,000,000 
dollars. They will run daily each way between New York, 
Buffalo, and the Mid-West, and consist of thirty-two 
stainless steel cars hauled by locomotives of the ** Hudson ” 
type of a design similar to that of the locomotives now 
hauling the “‘ Twentieth Century Limited.” 


Prat For LocomotivEes.—The Great Northern Railway 
of Ireland has, says the Railway Gazette, been carrying 
out experiments in order to determine whether peat 
could be used as a locomotive fuel, either as a substitute 
during a national emergency, or as a more permanent 
measure on certain sections of the system. Certain 
tentative conclusions have been reached, namely, that 
it is perfectly feasible for peat to be burned efficiently 
in a locomotive boiler; the low ash content of the fuel 
leads to a comparative absence of clinker troubles and 
to relatively high grate efficiency ; the degree of superheat 
obtainable with peat as a fuel is somewhat higher than 
with coal; and as the sulphur content is very low, this 
should lead to reduced maintenance on tubes, &c. 





Air and Water 


Suiprine Losses.—Mercantile losses by enemy action 
during the week ended Mar.h 10th were twenty British 
ships representing 84,244 tons, and five allied ships repre- 
senting 14,588 tons, making a total tonnage of 98,832. 


SourH AFRICAN ArRWAyS.—Plans are now complete 
for an all-round airway circuit from Leopoldville, in 
the Belgian Congo, to Luando, in Angola. The scheme 
eovers Southern and Central Africa, links nine territories, 
and in length exceeds 6000 miles. Every country from 
Uganda, north of the Equator, to the Cape will be in 
communication by air with the Union. They are the two 
Rhodesias, Tanganyika, Kenya, Uganda, the Congo, South- 
West Africa, and Angola. The service will be weekly in 
one direction with airports at seventeen places. 


THE Passtnc or GERMAN LINERS.—It is reported that 
the ex-German liner “‘ George Washington,” of 23,788 tons 
gross, built at Stettin in 1908, is undergoing reconditioning 
at Newport News for service as a transport. She is the 
last of four large ex-German liners which were laid up 
some years ago. Two of the vessels, the ‘ Monticello ” 
and the “Mount Vernon,” went to the Boston Iron 
and Metal Company, Inc., Baltimore, for breaking up, 
while the fourth vessel, the “‘ America ” (ex “‘ Amerika’), 
has lately been taken in hand for conversion into a 
troopship. 

BavxITE rroM British Guiana.—The demand for 
aluminium for aeroplane building is stimulating research, 
witness the report of the Director of the Geological 
Survey of British Guiana. Exports to the end of June last 
year were 240,335 tons, compared with 476,014 tons of 
the full year 1939, the 376,368 tons of 1938, and the 
300,707 tons of 1937. Engineers of the Berbice Company, 
Ltd., a local subsidiary of the American Cyanamid and 
Chemical Corporation, are carrying out further investiga- 
tions in connection with the bauxite deposits in the Berbice 
district. Shipment of the ore presents some difficulty, 
owing to a shallow bar at the mouth of the river. 


AMERICAN SuHrpyarps Busy.—The latest monthly 


Bulletin of the American Bureau of Shipping gives the 
number of sea-going vessels under construction and/or 
under contract in United States yards on January Ist 
building to American Bureau classification, as 179, of 
1,494,890 tons gross, to which has to be added 99 


last, and 1,167,390 tons gross on January Ist last year. 
Of the vessels now building, 111—nearly all cargo or 
cargo and passenger ships—are for the United States 
Maritime Commission. 


SWEDEN’s WaTER Power.—Faced with a shortage of 
fuel, Sweden is accelerating schemes to utilise its water 
power. In addition to new power plants, power production 
is being increased through regulation of lakes, whereby 
larger water reserves are created. One of the schemes has 
raised the water level in Lake Vanern, Sweden’s largest and 
Europe’s third largest lake. According to a scheme 
drawn up by the Swedish Board of Waterfu!ls and recently 
commenced, a number of similar works will be performed 
in lake systems belonging to the large river Indalsilven. 
It is estimated that 40,000,000 extra kilowatt-hours will 
be gained during the time up to the middle of next year, 
and about double that figure in the following years. 


Miscellanea 


AusTRALIA tO MAKE OpTicaL Guiass,—-A factory for 
the manufacture of optical glass is now under construc- 
tion in Sydney. To be equipped entirely with Australian 
machinery, it is being built by Consolidated Industries, 
Ltd., and is designed to supply nearly £1,000,000 worth of 
optical glass products, chiefly for military purposes. 

SatvaGeE Retrurns.—During January the value of 
salvage collected and sold by local authorities showed an 
increase over December, the figures being £187,720 as 
against £175,122. Waste paper collected totalled 22,123 
tons, or 2016 tons more than in the previous month. 
Sales of metal rose from 16,577 tons to 16,808. Despite 
rationing, sales of bones still exceeded 900 tons for the 
month. 

GRADING OF ANGULAR CHILLED [RON Grit.—As a 
result of experiments carried out at the request of the 
Ministry of Supply, the Association of British Shot and 
Grit Manufacturers has decided to reduce the large 
number of varying grades or sizes of ‘‘ metallic abrasives ” 
used in shot blast apparatus to a maximum of six standard 
grades which are calculated to give the most effective 
and uniform operational results. The new system of 
grading will secure greater efficiency and economy in 
production. 

ACCIDENTS IN THE SHOPS.—War has held up the, pub- 
lication of the 1939 report of the Chief Inspector of 
Factories, which has only just been issued. During 1939, 
in connection with machine tool making, it is shown that 
the total number of accidents notified was 2142, of which 
six were fatal. Forty-nine accidents with milling machines 
are recorded, and six at power presses other than punches 
these being, as usual, the only machine tools particularised. 
Twenty accidents occurred at wood-working machinery 
and twenty-two at lifting machinery, with twenty-nine 
arising from belts, ropes, pulleys, and gearing, and two 
from shafting. 

A Temporary Roor.—Three years ago an investiga- 
tion showed that the roofs of the American Senate and 
House Chambers in the Capitol were unsafe. Built in 
1858, the existing roofs are supported on the Senate side 
by twelve and on the House side by fourteen pinned trusses 
which have not deteriorated seriously except for some 
slight bending of the pins, and some cases in which one 
side of the double tension bars has loosened, throwing 
the load on a single bar. Rehabilitation procedure has 
been to build a framework of bolted angle and channel 
trusses resting on H-beam columns. By jacking and 
blocking the weight of a cast iron ceiling was transferred 
to this framework. Now a temporary wooden roof will 
be erected over the present roof, supported by the tem- 
porary framing, to keep out the weather. 


Corprer AtLoy Scrap.—The Controller of Salvage, 
Ministry of Supply, has drawn attention to the fact that 
at the present time the conservation of copper and copper 
alloys in any form is of the greatest importance. All 
process scrap in these materials can readily be re-used if 
it is kept clean and free from contamination. In certain 
instances large quantities of material are being rendered 
practically unusable by mixing or contamination which 
could with a little care be avoided. Particularly does this 
apply to copper alloy swarf, the different grades of which 
should on no account be mixed. For example, special 
care should be taken to keep separate swarf from copper 
alloys, such as free-cutting brass, high-tensile brass, 
aluminium, and other bronzes, &c. Swarf and other scrap 
from each grade of alloy should be carefully segregated 
and kept clean and be clearly marked for ready identifica- 
tion. Care should at all times be taken to avoid con- 
tamination with ferrous or light metal swarf. 


en Rores.—A year ago Mr. J. J. P. Dolan and Mr. 
G. Jackson, before the South African Institution of 
teen submitted a paper on the permissible load- 
carrying capacity of steel wire ropes for hoisting. It was 
discussed in the usual way, but has now been followed up 
by a considered communication from the South African 
Association of Mine Resident Engineers. On the factor of 
safety, the Mine Resident Engineers are generally agreed 
that with greater depth and consequent added resilience 
lower factor of safety than the present regulation factor 
could be allowed. While agreeing with a minimum discard 
capacity factor of 8-5 for rock, it is held that a factor of 
safety lower than 4-5 should never be used for, with the 
yield point about 50 per cent. of the breaking load and the 
possibility of doubling the static stress under abnormal 
conditions, it is evident that a factor of safety of 4 or 
under might result in the rope being given a permanent 
set. An allowance of 10 per cent. above the discard figure 
to provide for depreciation covers most cases, particularly 
as almost all ropes are discarded for other reasons than a 
low factor of safety. ‘ 








Mr. A. Winter Gray is retiring at the end of March 
from the secretaryship of the Institute of Transport, and 
has been elected an Hon. Member of the Institute. 

Dr. Irvine Lanemurtr, a director of the General Electric 
Research Laboratory at Schenectady, U.S.A., has been 
elected President of the American Association for the 
Advancement of Science. 

Mr. R. F. Harro has been appointed general manager of 
8. Wolf and Co., Ltd., London, following completion of 
nine years as sales manager and a total of twenty-two years 
of service with the company. 

Mr. Grorcr C. BaTeMAN, B.Sc., has recently been 
appointed Metals Controller for Canada. He is the Presi 
dent of the Canadian Institute of Mining and Metallurgy 
and Secretary-Treasurer of the Ontario Mining Association. 

WE note with regret the death of Mr. Robert Ferguson. 
a director of Ferguson Bros. (Port Glasgow), Ltd. Mr, 
Ferguson served his apprenticeship with Fleming anc 
Ferguson, Ltd., of Paisley, and became managing partner 
of Ferguson’s (Port Glasgow), Ltd., in 1903. 

Mr. T. E. Barry, assistant rolling stock controller, 
London and ‘North-Eastern Railway, York, has bee 
appointed Chairman of the Freight Rolling Stock Com 
mittee, which has been formed to supervise the distribu 
tion of mineral and merchandise wagons in the country. 
Mr. C. P. Hopkins has succeeded Mr. Batty at York. 

Mr. Joun W. Woop, general manager of the Uskside 
Engineering Company, Ltd., has been appointed to a seat 
on the board of directors. Mr. Wood has been with the 
company twenty-one years. He served his apprentice 
ship with the British Jeffrey Diamond Company, Ltd., 
Wakefield, and later had an appointment with the York 
shire Engine Company, Ltd., Sheffield. 

THe Institute oF MARINE ENGINEERS has awarded 
the Denny Gold Medal for 1940 to Mr. 8S. A. Smith for 
his paper on “ Marine Steam Turbine Design”; the 
Institute’s Silver Medal to Professor E. Forsberg for a 
paper on “ Oil Purifying with Continuous Lubrication,” 
and the Junior Silver Medal and Premium to Mr. R. A. 
Collacott for a paper on ‘* Heat Insulation of Cold Stores.” 
Lieutenant (E.) J. F. Tucker has been awarded the Extra 
First Class Engineer’s Medal. 

THe Minister or TrRANsport has made the following 
appointments to the Directorate of Ports :—Mr. R. H. 
Tolerton to be Director of Ports; Mr. 8. 8. Wilson to 
be Deputy Director ; and Mr. R. P. Biddle to be Assistant 
Director. Mr. Tolerton, who is a Principal Assistant 
Secretary, and Mr. Wilson an Assistant Secretary in the 
Ministry of Transport, have been responsible during the 
past two years for the Port and Transit Organisation which 
is the part of the Ministry dealing with docks and harbours. 
Mr. Biddle, who takes up his new post immediately, is 
the docks and marine manager of Southampton Docks. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Institution of ‘Chemical Engineers 
April 4th.—-Connaught Rooms, Great Queen Street, 


C.2. Annual meeting. Presidential address, “ Some 
’ F. H. Rogers. 11 acm. Luncheon, 


Friday, 
W. 


Post-war Problems, 
12.45 for 1 p.m. 
Institution of Electrical Engineers 
Saturday, March 29th.—S. Mipitanp CENTRE : 
Birmingham. Luncheon, 12.30 for 1 p.m. 
Institution of Mechanical Engineers 
To-day, March 2\st.—Storey’s Gate, Westminster, 8.W.1. 
‘** Munitions Labour Supply Organisation,’ W. H. Denholm. 
2.30 p.m. 


Grand Hotel, 


Institution of Naval Architects 
Wednesday, April 2nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Annual general meeting. 12.30 p.m. 
Institution of Structural Engineers 
March 22nd.—Yorxs Brancu: Hotel Pe 
* Some Applic ations of Structural Geology,” I ° 
2.30 p.m. 
Junior Institution of Engineers 
March 22nd.—39, Victoria Street, Westminster, 
8.W.1. ‘‘ The Chemist, the Chemical Engineer, and the 
Mechanical Engineer,” P. A. Cartwright. 2 p.m. 
Keighley Association of Engineers 


Saturday, 
Leeds. 
Versey. 


Saturday, 


Saturday, March 22nd.—Victoria Hotel, Keighley. Annual 
dinner, 6.45 p.m. 
Manchester Association of Engineers 
Saturday, March 22nd.— Engineers’ Club, Albert Square, Man 
chester. Planning and Organisation for Wartime 


Management,”’ F. C. Lawrence and C. J. Wilding Cole. 
2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, March 26th.—StcpENT Section: Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘ Recent Development of Boilers,” 
A. Gilchrist. 6.45 p.m. 
Friday, March 28th.—Mining Institute, Newcastle-upon-Tyne. 
‘The Economics of the Design of Condenser Brant and 
Cooling Water Systems Applicable to Power Stations, 


W. T. Bottomley. 6 p.m. 
Royal Institution of Great Britain 
Tuesday, March 25th.—21, Albemarle Street, London, W.1. 
““The Physical Condition of the Planets,” Sir James 
Jeans, 2.30 p.m. 
Royal Society of Arts 
26th.—John Adam Street, Adelphi, W.U.2. 


Wednesday, March 
i and Invention,” Sir Richard Gregory. 


“* Discovery 
1.45 p.m, 

















